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B.O.D.
 BoD - Biochemical oxygen Demand 
measures the amount of oxygen required to 
break down organic compounds in the water. 
For this reason, it is a scientific measurement 
that can be used to track the purity of water.
CONSTRUCTED WETLAND
 A biological filtration system that 
uses plant species and bacteria to break down 
organic and inorganic compounds.
EffLUENT
 Polluted wastewater that is 
discharged into a body of water.
fECAL COLIfORM
 The bacteria in an aqueous solution 
which contains feces of humans and animals.
 
fLOODSCAPE
 An area of land on along the Ganga 
that floods due to shifting tides of the 
monsoon weather.
GANGAJAAL
 Holy Ganga River.
GHAT
 Waterfront, stepped infrastructure 
built on river banks commonly used for social 
gathering and rituals.
GHAT PLATfORM
 Platforms inserted on the ghat steps 
used both as a structural function to withstand 
river water forces and also used as meditation 
and prayer spaces.
KUND
 Sacred step well used for ritual 
bathing and worship of Hindu gods.
PUMPING STATION
 A piece of sewage infrastructure 
which intercepts sewage drains that flow in 
to the River and redirect flow to an off-site 
treatment facility.
RITUAL
 A regularly performed social custom 
[can be associated with religion].
REMEDIATION
 the process by which a contaminated 
body of land or water is decontaminated.
SACRED
 An object or a conceptual thought 
which is religiously valued.
SHIVA
 Hindu diety associated most closely 
with the Ganga River. He is the God who 
grants Moksha to his devotees.
SOCIAL AGENT
 Inhabitant of the city including, but 
not limited to: resident, devotee, farmer, 
merchant, priest, tourist, and boatman who 
has the potential to inform the way water 
treatment in Varanasi is handled.
SECULAR
 Non-religious.
TALAB
 A natural pond that is used for 
bathing, drinking, and as a natural water 
drain.
TSS
 tSS refers to total Suspended Solids. 
they are solid residues of inorganic and organic 
materials that are trapped by a filter. These 
solids are due to runoff from agricultural land, 
industrial waste, and wastewater effluent.
YATRA
 Sacred pilgrimage route which 
circumbulates around the center of the city.
8
The  advent  of  modernization has  threatened the vitality of a city’s 
inhabitants who depend on and value natural water sources. This is 
due to one of the largest by-products of contemporary building and 
infrastructure - water pollution.
If the answer to water pollution is a water remediation system, the 
city’s inhabitants must be integrated rather than segregated from 
the planning of that system.
I contend that architecture can provoke an idea for 
a productive, public space using people as social 
agents to create a sensitive rather than oppressive 
water remediation system. By inventing a program 
that incorporates landscape as a water remediation 
space as well as landscape as a sacred space [for rite 
and ritual], the project will exhibit the idea that social 
agents can engage in a secular change.
Holy cities are places where the value of water  transcends just a 
physical need; water is worshiped. For this reason, pollution in a 
holy city disturbs the health and ancient practices of its inhabitants 
on both a physical and spiritual level.
Image: Singh, Prakash. India-Environment-
Pollution. Photograph. Fresh[water] Ideas 
for a Thirsty Planet. WordPress, 2011. Web. 
26 Oct. 2011.
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Sacred water in cities around the globe such as the River Jordan 
in Israel, the Zamzam Well in Saudi Arabia, and the Ganga River 
in India are all natural water sources that are polluted mostly by 
sewage and industrial disposal. Holy water has become so heavily 
contaminated by modern building that it leads one to question...
The contention will be tested through the lens of the holiest city 
in the Hindu belief system - Varanasi, located on the banks of the 
Ganga River. The banks are the sites where infrastructure has 
imposed itself on religious ritual most dominantly. Devotees of this 
Sacred River perform rituals that involve bathing and drinking the 
same water that is exposed to emptied sewage drains. They in turn 
become sick with cholera, dengue fever, and diarrhea. This crisis 
has not been resolved mostly because the water remediation 
solutions were devoid of social agency. 
The goal is to use Varanasi as an example of one city among a 
larger network of polluted  riverfronts. The architecture can 
educate and empower the people of the city to 
foster change regardless of how local that change 
may be.
is this water still holy?
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Fly then where Ganga on the king of mountains
Falls like a flight of stairs from heaven let down
For the sons of men; she hurls her billowy fountains
Like hands to grasp the moon on Shiva’s crown
And laughs her foamy laugh at Gauri’s jealous frown.2
Kalidasa: Meghaduta (“the Cloud Messenger”)
tHE MYtHoLoGY oF GANGAJAAL
[1] Saith, Sanjeev and Mukul Kesavan. A Journey Down 
the Ganga. New Delhi: Lustre Press Pvt. Ltd, 1989. 
9.Print.
[2] Saith 5.
[3] Arya, Aditya and Jagmohan Mahajan. The Eternal
Ganga. New Delhi: Spantech Publishers, 1989. 18. Print.
Image: Arya 24. The eternal flow of the river Ganga. 
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The sacred river water has its origins from 
Hindu  mythology that has been  depicted 
throughout history in the forms of drawing, 
oral tradition, and song. One such story is 
The Meghaduta, a well-known poem written 
by Kalidasa. 
The Kalidasa is one of the great poets of 
Hindu literature. The story is about Yaksha 
who has been banished to the Ramagiri 
and separated from his wife. He sends the 
cloud a message to bring to her. On the way, 
the cloud describes the Ganga River and its 
heavenly waters.
Although the Ganga is associated with the 
main three gods of Hinduism: Brahma, 
Vishnu, and Shiva, Shiva’s relationship with 
the river is best known. The Ganga is thought 
to be the lock of  Shiva’s hair that originates 
in its opening at Gaumukh, or “mouth of 
the world,” located 3,900 meters up in the 
Garhwal Himalayas.1 
The Ganga is also depicted as a river goddess 
standing on a crocodile in a statue form from 
the caves of Ellora (6th c.).3
Although Varanasi is the holiest of the cities, 
the Ganga is worshipped all 
along its tributaries, beginning in the 
icy Himalayas. Often, devotees will make a 
pilgrimage to holy cities along its bank. These 
pilgrimage destinations are places where 
one usually bathes in the River to become 
purified of their sins.
Top right image:  Arya 19. An image of the goddess.
Bottom image: Arya 24. At Gaumukh the River Ganga Is 
as Gentle as a Stream.
Top left image: Saint Narayan. Shiva Bearing the 
Descent of the Ganges River. 1740. Watercolor, Opaque 
watercolor, gold, and ink on paper. Los Angeles County 
Museum of Art, Los Angeles.
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Bathing
Every day, 60,000 
people bathe in the 
Ganga at the steps of 
the ghats in Varanasi. 
the ritual of bathing 
begins on the ghats, 
facing the morning 
sun on the Ganga 
River. 
to receive Moksha in the Hindu religion 
is to free the soul from the 
continuous cycle of birth and 
rebirth. the rites and rituals surrounding 
the concept of Moksha are usually performed 
on the ghats.
Lord Shiva gives Moksha to devotees who 
bathe in His River. This is the ultimate goal 
for those that come to the Ganga River. 
RItES AND RItUALS
M O K S H A
Pilgrimage
Pilgrimage journeys 
along the entire 
Ganga River are 
what devotees hope 
to perform in their 
lifetime.
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Festival
Festivals on the 
ghats are where 
pilgrims, tourists, 
and devotees come 
to celebrate the 
Ganga Ma (Mother 
Ganges). 
Cremation
When one ends 
their mortal life, 
they will either 
go on to another 
life or receive 
liberation from 
the continuous 
cycle. In order to 
receive Moksha, 
one must be 
cremated.
Ceremony
Marriage and new 
birth ceremonies 
often take place 
on the River to 
receive blessings 
from the sacred 
water.
M O K S H A
16
PilgRimAge [yATRA]
17PARt II : HINDU MYtHoLoGYImage: Hindu pilgrimage to Varanasi. Slingtraveler. 
Hindu Pilgrimage in Varanasi. 2009. Photograph. 
Budget Travel. Intellitravel Media Inc., 2009. Web. 2 
Nov. 2011.
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BAtHING
The ritual of bathing is the most practiced in 
Varanasi. to purify oneself of sin, one must 
bathe in the Ganga.
Often times, the bathing ritual will be 
conducted in a traditional manner. A devotee 
will cup water into their hands and pour it 
back into the river. this is followed by a 360 
degree, slow turn, and a dip into the river. 
This ritual is repeated multiple times and 
modified and elaborated upon with long 
chants, mantras, and yogic postures. Often 
times, offerings of flowers, fruits, and sweets 
are given to the Ganga. Many devotees will 
also mediate in solitude on the platforms of 
the ghats. 
For this reason, bathing has also become a 
social activity among the community. men 
and women will also wash their clothes, 
brush their teeth, and use the water as a 
latrine.
19PARt II : HINDU MYtHoLoGYImage: Tye, Timothy. Hindu women enjoying a bath on  
the Ganges. Photograph. Asia Explorers. 2003. Web. 
20 Sept. 2011. <http://www.asiaexplorers.com/india/
ganges_river.htm>.
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FEStIVAL
Festivals on the ghats occur on the 
cosmological calendar. One festival of 
particular important in all sects of the Hindu 
religion is Diwali. A display of candles on 
the steps to the river express the sacred 
value of the ground.
The festivals held on the ghats are 
representative of its ability to transform 
functions by day and night.
21PARt II : HINDU MYtHoLoGYImage: Ruchita. Varanasi Ghat. Photograph. Discovering 
Unexplored and Forgotten Pockets of india. Undiscov-
ered Indian treasures, 7 Jan. 2011. Web. 2 Nov. 2011.
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CEREMoNY
Birth and marriage ceremonies occur on the 
River bank to receive blessings from Shiva. 
the holy water will promise a prosperous 
future.
23PARt II : HINDU MYtHoLoGYImage: Singh. Raghubir. A bride, groom and priest, 
Banaras, 1988. The Ganges. New York: Aperture, 1992. 
60. Print.
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“If, after death, the bones of the dead are deposited in the Ganga”, 
says the Mahabharata, “the departed will attain heaven. Even if 
one had sinned throughout his life, he would attain Visnupada 
(heaven) if he worshipped the Ganga…All of the sins of those on 
whom has blow the air which had come in contact with Ganga wa-
ter will be swept away. It should be known that Ganga water can 
wash off all sins and purify mortals.” 4
CREMAtIoN
Prior to cremations, families will conduct 
prayers and bless the soul of the dead. the 
bodies are attached to logs and usually 
burned on the ghats.
It is against Hindu belief to 
cremate priests and children 
under the age of 8. therefore, 
their bodies are left as whole and 
carried away by the River.
[4] Arya 7.
25PARt II : HINDU MYtHoLoGYImage: Tye, Timothy. Open cremation in progress at 
Manikarnika Ghat. Photograph. Asia Explorers. My 
World Travel Guides. Web. 26 Sept. 2011. <http://
www.asiaexplorers.com/india/ganges_river.htm>.
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Varanasi is situated along the 1,560 mile 
stretch of the Ganga River between the 
Himalayas to the north-west and the Bay of 
Bengal to the south-east. the Ganga River is 
the most sacred and worshipped river of the 
Hindu religion. 
the word “Ganga” is derived from the Sanskrit 
root, gama- meaning “to go” and therefore 
ganga means “the swift goer”.5 the holy city 
of Varanasi is commonly regarded as
VARANASI [BENARAS], UttAR PRADESH, INDIA
the oldest living city in the world.
[5] Saith, Sanjeev and Mukul Kesavan. A Journey Down 
the Ganga. New Delhi: Lustre Press Pvt. Ltd, 1989, 12. 
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In comparison to the city of Syracuse, which 
holds a population of 138,560 in an area of 
3,083 sq mi6, Varanasi holds a population of 
1,091,918 (of the 500 million+ people who 
live along the Ganges) in 30.8 sq miles.7 
The incredible density of the city, a common 
sight among most Indian cities, is attributed 
to Varanasi’s mythological significance as a 
pilgrimage site as opposed to an economic 
or political importance.
CItY SCALE: A CoMPARISoN
Varanasi1,091,918 residents total
138,560 residents total Syracuse
[6] Statistics data based on 2009 census in “About 
Syracuse” by the City of Syracuse. 
[7] Statistics data based on 2011 census in “About Us” 
by the Municipal Corporation of Varanasi.
0 1 mi
29PARt II : HINDU MYtHoLoGYImage: Tye. Varanasi Street.
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VARANASI CItY
FloodingSun Exposue River Flow Direction
the water rituals usually occur 
during the early morning hours 
when the west bank of the Ganga is has the 
most sun exposure. 
the flow of the ganga is north-
ward in Varanasi. Both the Varuna to the 
north and the Assi to the south empty into 
the Ganga.
As the River flows northward, the majority 
of the flooding occurs on the east bank [“the 
land of the dead”]. For this reason, the city 
did not grow here as it did on the west bank. 
the average depth of the River 
varies between 50-100 ft.
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Banaras Hindu University
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Varuna River
Assi River
Ganga
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Varanasi City Center
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VARANASI DeVeLOPMeNT AND IDeNTITY
The first settlement of Varanasi was thought 
to have begun in 800 B.C.E. The city was 
initially known as Kashi and 
founded as a  trading post and later a place 
for Hindu and Buddhist pilgrimage.8 The 
earliest archaeological excavations of mud 
houses have been found at the confluence 
of the Ganga and the Varuna. Over time, the 
west did not develop as it was also thought 
to have been “the land of the dead.” 
The west bank of the Ganga was also ideal 
due to its infrequent flooding in comparison 
to the east bank. Forests were cleared and 
the city developed south of the current 
Dashashvamedha Rd. The city became 
identified, most prominently, as a place of 
worship and education 
with the building of small ashrams, or sacred 
spaces for sages to practice religion and 
scholarship.
The growth of the city was maintained 
within the Varuna and Assi boundaries. 
During this time, ghats began to 
emerge as well as gardens, pools, 
wells and temples were developed by the 
patronage of the Gahadvala King. 
The development and reconstruction 
of many temples such as the 
Vishvanatha, Krittivasa, and Bindu 
Madhava occurred during and after 
the Muslim occupation and Sultanate 
period.
AfterBritish   occupation, 
the city was renamed, Banaras. By 
this time, there were 333 mosques 
and 1,000 temples in Banaras.10 
During this time, new infrastructures 
developed such as water drains.
At this time sacred ponds 
and pools were built 
over. The city grew past the Varuna 
and Assi Rivers as well to the eastern 
bank. The eastern bank comprised 
mostly of agricultural land.
Between 1900 and 2011, new 
educational and industrial 
areas  have been built such as Banaras 
Hindu University as well and the Diesel 
Locomotive Works. Although new industries 
are developing, Varanasi, continues to be a 
destination for worship.
800 B.C.e. 700 1100 1700 1820 1900 2011
[8] Michell, George, Rana P. B. Singh, and Clare Arni. 
Banaras: the City Revealed. Mumbai: Marg Publications 
on Behalf of the National Centre for the Performing 
Arts, 2005. 23. Print.
[9] Michell 27.
[10] Michell 67.
[11] Michell 64
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Its location, established in 800 
B.C.E, was initially founded as a trading 
post, a Hindu and Buddhist pilgrimage 
destination, and as a city ruled by a string 
of emperors. However, over time the city 
became identified, most prominently, as a 
place of worship for Buddhists, Muslims, and 
most dominantly, Hindus.
The name, “Varanasi” is derived from the 
rivers that border the city- Varuna to the 
north and Asi to the south that contains in 
its borders 84 ghats along a 3.5 mile stretch. 
The vast development of west bank of the 
river in comparison to the east bank is a 
result of ritual preference, environmental 
physiognomies, and its mythological 
connotation. 
In addition, the flooding of the Ganga, 
[particularly during the monsoon season]
results in a 10 meter difference in 
the water table during low and high 
tide.11 Major flooding occurs on the east 
bank and is therefore undesirable to build 
upon. 
Lastly, the eastern bank, in Hindu mythology, 
is commonly understood as the “city of the 
dead” and is feared. Today it is mostly an 
agricultural landscape with some housing 
neighborhoods. The contrast in urban 
density of each side of the Ganga reveals the 
0 1 mi
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THe MYTHOLOGIcAL cONsTRUcT Of vARANAsI
[1] sky : caurasikrosi : head
Asitanga
Kapala
Krodhana
U a a
Samhara
Bhisana
Canda
Ruru Dehli
Vinayaka
Bhimacandi Kardamesvara
Kapiladhara 
TirthaPasapani Vin.
[2] earth : Pancakrosi : legs [3] Air : Nagara Pradaksina : face
Each of the 8 manifestations of Shiva 
are present within the boundaries 
of the pilgrimage routes. Shiva 
protects pilgrims on their journey to 
Visvesvara Temple. The outer-most 
ring, Caurasikrosi, is a perfect circle 
that represents the boundary of the 
mesocosmos territory (all elements 
that are included-the sky, earth, air, 
water, and fire).  This yatra is now rarely 
performed but can be completed in 10 
days13. 
The Pancakrosi yatra is completed in 
5 (Shiva’s number) segments totaling 
55.2 miles and can be completed in 6 
days14. The places marked represent the 
boundary of the journey. To many, this 
is often considered the outer-most ring 
of all pilgrimage routes which travel in 
a counter-clockwise circle beginning at 
Visvesvara Temple. Visvesvara Temple is 
thought to be the axis mundi, or center 
of the world15.
This yatra generally defines the edges 
of the city of Varanasi. The route is 
15.5 miles and includes 72 sacred sites 
(temples, kunds, shrines etc.). This 
journey is closely associated 
with the ghats on the edges 
of the Ganga. The journey begins 
with ablutions conducted at Manikarnika 
ghat followed by Visvesvara and Lolarka 
Kund.
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The layout of the city not only reflects 
development beginning at the river-
front, but it is also deeply rooted in the 
mythological cosmology of the 
Kashi Mandala. The Kashi Mandala 
(depicted above) describes man’s harmonic 
relationship between the macrocosmic  
(divine order) and the microcosmic (human 
order). The mesocosmos of 5 pilgrimage 
routes of the city: Caurashikroshi, Panchak-
roshi, Nagar Pradakshina, Avimukta, and 
Antargriha, are a reflection of the 5 mi-
crocosmic: head, legs, face, blood, heart 
and macrocosmic elements: sky, earth, air, 
water, and fire12. The mythological physical 
walk of the routes are in the form of con-
centric rings that all pass through Visvesvara 
Temple. The pilgrimage journey fulfills the 
macrocosmic journey in a manifestation 
through the microcosmos.
[12] Singh 101. Cosmic Order.
[13] Singh 41. Cosmic Order.
[14] Singh 43. Cosmic Order.
[15] Singh 38. Cosmic Order.
Macrocosmos: 
World
Mesocosmos: 
Yatra
Microcosmos: 
Body symbol
Transcendental 
Power
Sheath
1 Sky Caurasikrosi head consciousness food
2 Earth Pancakrosi legs action mind
3 Air Nagara Pradaksina face cognition breath
4 Water Avimukta blood wisdom intellect
5 Fire Antargrha heart bliss bliss
Visvesvara Temple
B a a a  a a  
 S a
Ga
ng
a 
Ri
ve
r1 2
3
4
5
Place marking the boundary 
of the yatra
[4] Water : Avimukta : blood [5] fire : Antargrha : heart
Although the concentric circles become 
smaller in scale, their significance 
intensifies as one becomes closer 
to Visvesvara Temple. The Avimukta 
encompasses an area where Shiva is 
always thought to be present. This 
journey also begins with a bath at 
Manikarnika ghat.
The inner-most sanctum, the 
Antargrha yatra, is the most intimate 
of the journeys as it circles Visvesvara 
Temple and the surrounding streets. 
Its circumbulation around the Temple 
emits an intense  aura of Shiva. For this 
reason, it is the most popular amongst 
devotees. 
The Kashi (varanasi) Mandala
begin/
end
D  a  V -
a a T  
36 Image bottom left: Michell 39.
[1] sky : caurasikrosi : head
Asitanga
Kapala
Krodhana
Unmatta
Samhara
Bhisana
Canda
Ruru Dehli
Vinayaka
Bhimacandi Kardamesvara
Kapiladhara 
TirthaPasapani Vin.
[2] earth : Pancakrosi : legs [3] Air : Nagara Pradaksina : face
This ancient map of Varanasi depicts with notation 
the sacred temples and shrines on the yatra.
This yatra encompasses a wider range of sacred 
territory and goes beyond the Varanasi city center.
Nagara Pradaksina is within all 
three river boundaries.
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[4] Water : Avimukta : blood [5] fire : Antargrha : heart
Nagara Pradaksina is within all 
three river boundaries.. 
The Antargrha route is the closest 
circumbulation route around 
Visvesvara Temple.
T  u  u      
     
u
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PILGRIMAGe ROUTes, sAcReD WATeR, & TeMPLes
Yatra Water Bodies
1822 
Temples
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Visvesvara Temple
The Avimukta pilgrimage route’s connection 
to the element of water is visible as it passes 
between natural ponds and man-made 
kunds. Its movement through the city makes 
pilgrims aware of the presence of water in 
the city even from a distance away from the 
Ganga, Varuna, and Assi Rivers. 
From James Princep’s map of 1822, natural 
ponds were linked by streams, 
which divided the city into 5 
vanas or forest tracts: Maha Vana, 
Daru Vana, Ananda Vana, Harikesa Vana, and 
Bhadra Vana.  The streams acted like 
natural drains bringing heavy 
monsoon water out of the city 
and to the Varuna and Ganga 
Rivers.16
By the 20th century, these ponds were built 
over with the growth of buildings, which 
led to the modern developments of water 
drains. 
Maha vana
Daru vana
Ananda vana
Harikesa vana
Bhadra vana
Natural ponds 
and streams 
collect and 
distribute 
rain water to 
surrounding 
rivers.
[16] Singh 222. Water Symbolism.
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Although the modern layout of the streets 
seem highly convoluted and informal, 
there is evidence of traces of the Nagara 
Pradaksina, Avimukta, and Antargrha in the 
chaotic fabric of the city.
Each of the yatra fall on existing 
main streets as well as temples/
kunds and talabs which, also hold 
sacred waters of the gods. Kunds and talabs 
are step wells and ponds, respectively, built 
for water rituals. Many are associated with a 
patron deity.
From mapping, we find that although the 
spirit of the pilgrimage routes may still be 
very much alive, the natural water 
ponds have disappeared.
Visvesvara Temple
0 1 mi
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GHATS
[17] Singh 67. Cosmic Order.
[18] Singh 67. Cosmic Order.
Image: Arya 61. The ghats of Varanasi.
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All of the pilgrimage routes travel along the 
river’s edge. Ghats are primarily 
the location for bathing in the 
Ganga River.
If one bathes at each of the 84 
ghats, he completes the cosmic 
journey at a mesocosmic scale. 
The word “ghat” originally meant landing 
place or quay17. However, it is best known as 
the steps for water rituals. The River’s edge 
has become the most public space 
in all of Varanasi. The city attracts two 
million people who conduct water rituals 
facing the Ganga River. 
The number of ghats built is also a 
manifestation of a cosmological belief:
12 zodiacs x 7 layers of the atmosphere 
= 84 ghats18
secular activity floodscape sacred activity
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The 3.5 mile stretch between 
the Assi and Varuna Rivers has 
developed into 84 ghats, or sacred 
steps for rituals, that serve pilgrims, sages, 
thinkers, ascetics, devotees, and the dead. 
The number of ghats have increased over 
time, with its peak construction between 
the 18-19th centuries built through religious 
and royal patronage. 
Today, the ghats are public spaces which 
incorporate both sacred space and sewage 
infrastructure. Through a programmatic 
chart, it is apparent that the number of 
open drains greatly exceeds the number of 
sewage pumping stations in place thereby 
affecting all of the bathing ghats.  
0  500  1000m
devotee/pilgrim boatman priest merchant
child tourist buffalo aquatic life
ghat steps temple sewage drain pumping station
palace ghat shrine  
river water
kund well water unbuilt softscape
Assi
Tulsi
Bhadain
i
Anand.
Jaina
Chet Singh
Sivala
Old Hanu.
Harischand.
KedaraKsemes. 
Raja
Ahilyabai
Dasavam.
Lalita
M
anikarnik.
Nisadaraja.
Ganga M
ah.
Bhonsala
Ram
a 
Pancaganga
Brahm
a
Adi Sitala
Lolg
Gaya
Trilocana
Sakka
Prahalada
Raja
Adi Kesava
Rajen. Pras.
44
GROUND ReLATIONSHIP TO cITY AND wATeR
0  500  1000m
AYG
RG
RPG
CSG
SG
BG
devotee/pilgrim boatman priest merchant
child tourist buffalo aquatic life
ghat steps temple sewage drain pumping station
palace ghat shrine ghat platform
river water
kund well water unbuilt softscape
0  500  1000m
AYG
RG
RPG
CSG
SG
BG
devotee/pilgrim boatman priest merchant
child tourist buffalo aquatic life
ghat steps temple sewage drain pumping station
palace ghat shrine ghat platform
river water
kund well water unbuilt softscape
BG: Badaini Ghat
SG: Shivala Ghat
CSG: Chet Singh Ghat
RPG: Rajendra Prasad Ghat
RG: Raj Ghat
AVG: Ahilyabhai Ghat
45PART II : HINDU MYTHOLOGY
0  500  1000m
AYG
RG
RPG
CSG
SG
BG
devotee/pilgrim boatman priest merchant
child tourist buffalo aquatic life
ghat steps temple sewage drain pumping station
palace ghat shrine ghat platform
river water
kund well water unbuilt softscape
PALAce
PALAce
Ahilyabhai Ghat [AYG]
Raj Ghat [RG]
In many cases, palace architecture in Varanasi 
has been constructed as a  method to resist 
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SEWAGE PUMPING STATION: pollution
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48 Image: Michell 118. Chakrapushkarini Kund at 
Manikarnika Ghat
49PART II : HINDU MYTHOLOGYImage: Singh 53. Swimmers and diver, Scindia ghat, 
Banaras, 1985.
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fecal wastewater
75%
industrial wastewater
25%
ash, corpse, wood, 
trash, bathing effluent
Statistics drawn from:"Ganga Action Plan: A Critical Analysis." 
agricultural fertilizers
< 1%
GANGA RIVER POLLUTION CRISIS
< 1%
fecal wastewater
75%
industrial wastewater
25%
ash, corpse, wood, 
trash, bathing effluent
Statistics drawn from:"Ganga Action Plan: A Critical Analysis." 
agricultural fertilizers
< 1%
GANGA RIVER POLLUTION CRISIS
< 1%
*Note: all drains represented in red.
By locating each of the pollution sources and 
remediation efforts in place, the WCPA and 
GAP are spatialized in their relationship to 
the River.
0 1 mi
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fecal wastewater
75%
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25%
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trash, bathing effluent
Statistics drawn from:"Ganga Action Plan: A Critical Analysis." 
agricultural fertilizers
< 1%
GANGA RIVER POLLUTION CRISIS
< 1%
Ganges takes 6 billion liters of untreated municipal sewage daily. In Varanasi 
alone, 24 or more open drains release 200 million liters of 
raw sewage into the Ganga.19
[19] Statistics from: India’s Sacred Ganges to Get a 
Cleanup. Prod. Lam Thuy Vo and Krishna Pokharel. The 
Wall Street Journal. Dow Jones & Company, 2 Dec. 
2010. Web Video. 30 Sept. 2011.
[20] Statistics from: Jaiswal, Rakesh J. “Ganga Action 
Plan: A Critical Analysis.” Eco Friends. 28 May 2007. 
Web. 9 Sept. 2011. 
[20] 
Image: Wakefield, Oliver. Sewage Pouring into the 
Ganges, Varanasi 2009. 2009. Photograph. Ganges 
River Pollution. All-About-India, 2009. Web. 1 Nov. 
2011. <http://www.all-about-india.com/Ganges-River-
Pollution.html>.
55PART III : POLLUTION & AGeNcYImage: O'Doherty, Lucy. Varanasi - Polluted Gan-
ges. 2006. Photograph. Flikr. Yahoo, 16 May 2006. 
Web. 1 Nov. 2011. <http://www.flickr.com/photos/
lucyodoherty/148040264/>.
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Statistics drawn from:"Ganga Action Plan: A Critical Analysis." 
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GANGA RIVER POLLUTION CRISIS
< 1%
Industries like the Diesel Locomotive 
Works, Laharta Industrial 
Estate, Ramnagar Industrial 
Estate have been discharging their 
chemical wastes into the Ganga River. 
The River is polluted with toxins such as 
chromium. 
Despite these pollutants, 
pilgrims still come to bathe in 
the water.
INDUSTRIAL wASTewATeR
57PART III : POLLUTION & AGeNcYImage: Arya 89. The Ganga has been badly polluted by 
the industries along its banks.
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59PART III : POLLUTION & AGeNcYImage: Wakefield. A human body passes while a man 
washes in the river, Varanasi
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63PART III : POLLUTION & AGeNcYImage: Tye.  A Herd of Buffalos Congregate by the 
Ganges. 
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central pollution 
control board [cpcb]
1979
A comprehensive survey 
is done of Ganga River in 
Varanasi. CPCB publishes 
two reports which forms 
the basis for GAP in 1984. 
Not presented to the 
nation formally due to I 
Gandhi’s assassination.
1955 1960 1965 1970 1975 1980
green cremation system
1960s
municipal government begins electric or gas-fueled 
crematoriums. traditionally costs $50-75 to use wood 
burning techniques and electric costs $12. Electric 
crematorium built at Harischandra ghat.
diesel locomotive works
1963
since it began, the dlw 
has produced over 5200 
locomotives until 2008 and 
produces 220 locomotives 
annually.
water pollution control acts
1974
Under these acts, industries are responsible for 
treating their own wastewater.
water pollution 
control acts ii
1977
advanced integrated 
wastewater pond systems 
[aiwps]
1967
aIWpS design incorporates low-
cost series of ponds. proposal by 
professor oswald Green at Uc 
berkley. provides a natural system to 
clean the waters. 
varanasi nagar maHapalika 
(MUnIcIpalIty) EStablIShEd
1959
the local government (municipality) of 
varanasi created under the act of the 
Uttar pradesh Government.
aSI nala rE-roUtE
1980
Asi Nala empties sewage 
water away from the Ganga 
River to control pollution. 
The river shifts 1 km south.
ganga river dolpHin de-
clared endangered
1972
ganga river dolphin on 
declared on the verge of 
extinction by the Wildlife 
protection act of 1972.
wildlife protection 
act
1972
Endangered species listed, 
including Ganga River 
Dolphin.
national ganga river
basin autHority 
[nGrba]
2009
administered by Indian 
Government to finance, 
plan, monitor, and 
coordinate authority for 
the ganga.
1985 1990 1995 2000 2005 2010 2015
sankat mocHan 
foUndatIon [SMf]
1982
Initiated by the Sankat Mochan temple. 
veer bhadra mishra (priest and professor 
of civil engineering at banaras Hindu 
University) leads foundation. begins work 
with Go2 Water.
cEntral GanGa aUthorIty [cGa]
1985
CGA forms to administer clean and restore the Ganga.
GanGa projEct dIrEctoratE [Gpd]
1985
CPD forms as a branch of the Department of Environment.
GanGa actIon plan [Gap]
phaSE I: 1985-1990
GAP launch by Prime Minister Indira Gandhi to 
control and monitor pollution. GAP planning is 
based on surveys administered by the Central 
Pollution Control Board [CPCB]. Foreign capital 
from France, USA, Holland, and the World Bank.
vnn’s elect House and mayor
1995
the house and the Mayor are elected to commence 
the beginning of the vnn.
natIonal rIvEr conSErvatIon plan [nrcp]
1995
the gap is renamed the nrcp to include other 
polluted rivers. 
pollution status
1985
jaiswal
the 68 pollution industries 
along the banks of the ganga are 
responsible for 80% of the total 
industrial pollution.
world bank 
loan
2011
world bank loans 
India $1 billion over 
5 years to clean the 
river.
gaga declared national river
2008
Ganga is declared a “national river” facilitating the 
formation of a Ganga river basin authority
argHyam
2005
Indian public charitable foundation that 
works in water and sanitation
varanaSI naGar nIGaM [vnn]
1992
the municipality is changed to “nigam” to focus on local areas of varanasi. It was 
created as a result of the 74th amendment of the constitution of India.
jnnurm
2008
vnn begins work 
on overhead 
tanks and clear 
water reservoirs in 
varanasi.
eco friends establisHed
1992
nGo founded by rakesh K. jaiswal 
which focuses on environmental 
degredation with a focus on the Ganga 
river.
eco friends
2005
eco friends leads a massive ganga 
cleaning campaign to remove 
corposes from ganga in kanpur.
aiwps proposal
fEb 2010
Go2 Water and professor 
mishra submit proposal 
to indian government to 
impliment ponds in ramana, 
varanasi.
aiwps begins
dEc 2010
Go2 Water and professor Mishra begin 
work on pond construction.
tHe lok sabHa debates
1987
the environment minister creates a police 
force to patrol ghats. endangered turtles 
released into the water to eat flesh of floating 
corpses.
sida
2007
technology agreement signed with India.
un world water day
2003
ganga river recognized as one that is 
severely threatened by pollution.
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TIMELINE: hIsTORY Of POLLUTION ANd AGENCY
19501940 19451930 19351920 1925
SEWER AT DASASHWAMEDHA WASHED AWAY
1948 
Ghat sewer at dasashwamedha Ghat was washed 
away in the monsoon floods and was replaced 
with a cast iron pipe.
ORDERLY BAZAAR SEWER WASHED 
AWAY IN FLOOD
1943
THE ASIA FOUNDATION
1950s
Private NGO begins involvement 
in India post -independence.
SEWAGE LINE PLACED 
UNDER DASASHWAMEDHA 
GHAT
1913-1917
Sewage line laid under 
the ghats to divert sewage 
from the main bathing area 
around Dasashwamedha
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FIRST STORM WATER DRAINS
6th c.
DRAINAGE SYSTEM COMPLETE
1892 
Kashi Ganga Prasadini sabha  
executes Fitzjames’s proposals 
to construct a waterworks, By 
1898, drinking water is provided 
through 2 pipelines to bring 
water to houses and standposts 
and wall fountains
1910 19151900 19051895
MANIkARNIkA GHAT CONSTRUCTED
1302
The oldest ghat became the site for 
cremation.
BHADAINI WATER WORkS
1905
Presented by the Maharaja of Banaras’ 
by Madhao Rao
RAISED RESERVOIR ON RANI SURSAR 
GHAT
1896
A raised reservoir designed to supply 4 
million gallons of water daily.
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“...the inhabitants were…invincibly bent on adhering to their old 
practices, however prejudicial to their own healths as well as to 
the general cleanliness of the place…”
 -Jonathon Duncah
British leader in Varanasi
a history of drains: first the british
[21] Alley, Kelly D. “Ganga and Gandagi: Interpretations 
of Pollution and Waste in Benaras.” Ethnology 33.2 
(1994): 131. JSTOR. Web. 14. Oct. 2011.
The very first implementation of a storm 
water drainage system was during the Mo-
ghul rule of the 6th century.21 The modern, 
large scale, drainage system appeared in 
Varanasi during the British occupation. In 
1792, Jonathan Duncan, the first British 
resident of Benaras (at the time) wrote:
“the inhabitants were…invincibly bent on 
adhering to their old practices, however 
prejudicial to their own healths as well as to 
the general cleanliness of the place…” 22
Despite the resistance of the Hindus, Dun-
can instituted a sewage drain from the gar-
den of Beni Ram Pandit to the Varuna River 
to collect water from the city streets. 
James Fitzjames, the British Superin-
tending Engineer of Allahbad, also 
criticized the people of Banaras 
and their lack of public latrines 
and waste management. A 
new waterworks system was proposed 
by Fitzjames and completed in 1892.23 By 
1898, two pipes provided drinking water to 
6,000 houses and 400 standposts and wall 
fountains. 
[22] Alley 131.
[23] Alley 131.
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pond
rain water drain
Sacred water ponds were the primary 
method of water drainage in the city. 
Ghats and ghat platforms are where 
bathing and meditation takes place. 
In addition, they serve a structural 
function to prevent damage from 
river flooding.
Prior to 1822
Since the GAP, the sacred landscape 
and the water remediation 
infrastructure has been segregated 
with the introduction of modern 
drains and pumping stations.
1970s WPCA & GAP
Integrated Sacred Landscape Segregated Sacred and  Infrastructure
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AGENCY: GOVERNMENT WPCA & GAP
Ministry of Environment & forests
National River Conservation directorate [nrcd] 1995
The Ganga Action Plan [GAP] and the central Ganga Authority 
[cGA] were replaced with the national river conservation 
Authority [nrcA] and the nrcd. 
varanasi nagar nigam [vnn]
jawaharlal nehru national urban renewal 
mission [jnnurm]
2011
The Nagar Nigam is formed in Varanasi because the 
population exceeds 1 million. The Vnn can work to provide 
services on a more local level for the city.
The JnnUrM water supply project uses the overhead tank 
(OHT) and the clear water reservoir (cWr).24 However, only 7 
out of 17 OHT and 16 out of 27 cWrs have been completed. 
The work began in May 2008.
In Phase I, the goal is to repair intake wells, power sub-
stations, feeder mains, settling tanks, filter plants, pump 
house oHT and CWr. In Phase II, a water distribution 
network is created. In the trans-Varuna area work should be 
completed by March 2012 which includes one intake well, 
one water treatement facility, water feeders, power stations, 
and tube wells.
Each agency, privately funded or community 
developed, has a common thread - to clean 
the Ganga River.  However, none of these 
agencies have addressed the role of ritual in 
water remediation.
Sacred and infrastructural entities, since the 
late 18th century, have been separated in 
Varanasi. This has been evident since Fitz-
james’s waterworks plan of 1892 as well as 
20th century regulations of the Water Pollu-
tion Control Acts (WPCA) of 1974, the Water 
Pollution Control Act of 1977, and the Ganga 
Action Plan (GAP) of 1985. As a result of 
these governmental laws, there 
has been a disconnect between 
the ancient, sacred landscape 
and the modern, infrastructural 
landscape. 
The goal of the WPCA was to establish pre-
ventative measures and control over water 
pollution and rehabilitate the already con-
taminated waters of the country. The Act 
of ’77 was directed toward monitoring in-
dustrial effluent. Each industry such as the 
Diesel Locomotive Works and the Ramnagar 
Industrial Estate must not release untreated 
waste into the sewers without the govern-
ment’s consent.
[24] “Jawaharlal Nehru National Urban Renewal 
Mission.” Nagar Nigam Varanasi. Ministry of Urban 
Development: Government of India. Web. 07 Oct. 2011. 
<http://www.nnvns.org/jnnurm.php>.
[25] Jaiswal 16.
[26] Jaiswal 16.
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The WPCAs were proved to be unsuccess-
ful because they regulated only 20% of the 
pollution- industrial effluent.26 Following the 
WPCAs was the GAP of 1985, funded by for-
eign capital from France, USA, Holland, and 
the World Bank.  
The interception of sewage drains with 
pumping stations have disrupted the physi-
cal continuity of the sacred ghats. The GAP 
introduced 5 pumping stations, which pen-
etrate through the ghat stone. 
Each station is meant to divert sewage drains 
to a main station at Konia and followed by Di-
napur Treatment Plant. When the city 
cannot provide enough electric-
ity, these pumping stations can-
not divert the sewage and the 
pollution falls into the scared 
water. 
In other cases, sewage drains located direct-
ly underneath the ghat have ruptured and 
damaged the ghat stone. For this reason, the 
ghat and pumping station fail to work effi-
ciently or work at all. 
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unburned bodies flesh-eating turtles
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71PART III : POLLUTION & AGENCYImage: Tiwari, Rahul. Varanasi Rajendra Prasad Ghat. 
2010. Photograph. Varanasi. Varanasi City Online. Web. 
3 Oct. 2011..
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wPCA ANd GAP sEwAGE dRAIN mEThOd
Because sewage is managed on a 
zonal basis, water is also treated on a 
zonal basis. There are 5 existing water 
treatment plants which depend on 
vast amounts of electricity that the 
government cannot always supply. 
Therefore, untreated sewage gets 
backed up and eventually spills into 
the rivers.
Treatment Facilities
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GAP lines
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Dinapur Sewage Treatment 
Plant
Varanasi is divided into sewage zones 
in order to treat and distribute waste 
most effectively. With the Water 
Pollution Control Acts, private estates 
such as the DLW and BHU are required 
to manage their own sewage.
sEwAGE ZONEs
Transvaruna Zone
dLw
BhU
Laharta Zone
Sub-Central
City Zone
Central
City Zone
Ramnagar 
Zone
Prior to the WPCA of ‘74, the main 
sewage line of the city emptied all of 
its drains into the Varuna, Assi, and 
Ganga Rivers as the quickest solution 
that provided a drainage method.
Main Sewage Lines
Along the main sewage lines, several 
smaller lines empty waste into the 
rivers. These locations are known as 
point sources of pollution.
Additional Drains
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[27] Sewage treatment information obained from: Agrawal, 
P. K. "Status Report of Ganga Action Plan at Varanasi." Envi-
ronment Protection and Pollution Control at Ganga. By Syed 
Md Hammad. New Delhi: MD Publications PVT, 1994. 119. 
Google Books. Web. 20 Oct. 2011.
0 1 mi
74 [28] BOD levels obtained from: Singh, Namrata. 
“Physicochemical Properties of Polluted Water of River 
Ganga at Varanasi.” International Journal of Energy and 
Environment 1.5 (2010): 823-32. Print.
The effects of unreliable sewage maintanance 
can be seen through documentation of 
Biochemical Oxygen Demand (BOD) levels 
in the water. BOD measures the 
amount of oxygen required to 
break down organic compounds 
in the water. For this reason, it is a 
measurement that can be used to track 
the purity of water.
Due to the failure and lack of pumping 
stations, sewage deposited into the Ganga 
accumulates as it runs upstream. Therefore, 
BOD levels accumulate making the River 
more toxic and dangerous to devotees. 
A measurement during the Summer and 
Monsoon season were recorded due to the 
understanding that drains will be in heavy 
flow during monsoons. The BOD levels are 
the greatest at Rajendra Prasad and Raj 
Ghat.28 
BOD lEVElS 
Image top left: Dashashwamedh Ghat - R.P. 
Ghat Sewage Outfall at Main Bathing Ghat. 
Photograph. Varanasi. Pollution in Ganga & 
Ganga Action Plan Failures. Sankat Mochan 
Foundation. Web. 10 Nov. 2011. 
Image top right: Nagwa Nala (Previously Asi 
River). Sankat Mochan Foundation. 
Image bottom left: Shivala Ghat Sewage 
Outfall Near Mother Teresa’s Missionary of 
Charity. Sankat Mochan Foundation.
Image bottom right: Khirkiya Nala Discharg-
ing Main Sewer Outfall near Krishnamurthy 
Foundation
[A] Rajendra Prasad Ghat
[C] Shivala Ghat
[B] Nagwa Nala
[D] Khirkiya Nala
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Despite the 75% of municipal sewage, 25% 
of industrial toxic waste, and the additional 
ash, dead bodies, and fertilizers disposed 
of into the Ganga [all of which has been 
scientifically documented], the majority 
of Hindus do not believe that 
the Ganga River is toxic to their 
health. In fact they believe just the 
opposite, that the water is a purifier. 
Devotees will continue to bathe in these 
waters as they did thousands of years ago. 
The concern for spiritual liberation of Moksha 
is much more powerful than concerns for 
remediating water. 
Assi Ghat P.S.
S: 31.6 mg/L M: 43.2 mg/L 
Shivala Ghat
S: 4.2 mg/L M: 6.5 mg/L
Harishchandra Ghat P.S.
S: 40.2 mg/L M: 53.5 mg/L
Chauki Ghat
S: 22.1 mg/L M: 33.7 mg/L
Raj Ghat
S: 65.1 mg/L M: 87.5 mg/L
Rajendra Prasad P.S.
S: 55.6 mg/L M: 67.5 mg/L
fecal wastewater
75%
industrial wastewater
25%
ash, corpse, wood, 
trash, bathing effluent
Statistics drawn from:"Ganga Action Plan: A Critical Analysis." 
 
< 1%
GANGA RIVER POLLUTION CRISIS
< 1%
[B] 
[C] 
[D] 
[A] 
0 1 mi
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SACRED SPACE AND SEWAGE
In this map it is clear that the water’s 
edge is where sewage is primarily 
dumped and is also the place where 
pilgrims come to bathe.
Sewage Drains + Pilgrimage Routes
By layering the water ponds and wells 
it is apparent that in many cases the 
drains flow into the ponds, which 
creates another polluted water body.
Sewage Drains + Water Ponds/Wells
Because the pilgrimage routes lead 
to the temples and the ghats, they 
are also subject to the presence of 
sewage drains.
Sewage Drains + Temples
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By layering maps of sewage 
disposal as well as maps of 
sacred pilgrimage routes, the 
effects of sewage infrastructure 
on sacred grounds is apparent.
For this reason, the role that pilgrims, 
devotees, and the community can play in 
the remediation process will profoundly 
influence the way in which polluted water is 
handled.
WPCA Sewage Pumping Station
GAP Sewage Pumping Station
Sewage Line
GAP Sewage Line
Pond
Temple
Pilgrimage Route
Kund
0 1 mi
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AGENCY: GRASSROOTS & NGOS WORK FOR ClEAN-uP
Integrated urban Water Management Initiative 
[IuWM] 2005
Arghyam works with Government, NGOs and 
various institutions to work on projects dealing 
with quantity, quality and access to domestic 
water in communities. Their principles include: 
water as a basic need and right, decentralization, 
community participation and ownership, 
emphasis on subsidiarity, and use of technology.
The Kalyani or temple tank is located in Mulbagal, 
Karnata was abandoned for 25 years. Arghyam 
joined forces with volunteers and the Mulbagal 
Town Municipal Council to remove garbage that 
polluted the groundwater in the area. 29
NGO based in Washington, D.C.
Works for the protection of 
threatened species such as the 
Ganga River Dolphin. They conduct 
surveys on the dolphin habitats. 
In a project started in 1997, the WWF has 
worked to reconstruct the dolphin habitat and 
protect it from fisheries bycatch.
NATIONAL GANGA RIVER BASIN 
PROJECT [NGRBP] 2011
The NGRBP is funded by the World 
Bank which has loaned the Indian 
Government $1 billion to help clean the 
Ganga River. The project will help fund 
the Ganga Knowledge Centre to provide 
information concerning river cleanup.30 
In addition, it will strengthen the role of 
existing agencies that work to remediate 
the pollution levels using wastewater 
treatment plants and fund Central and 
State Pollution Control Boards that need 
modern information systems and staff 
training.
Oz Green
The Advanced Integrated Wastewater 
Pond System [AIWPS] is a sewage 
treatment technique that uses 
natural processes to cleanse polluted 
water.  The system was first studied 
by William Oswald and Bailey Green 
at uC Berkley in 1967. The process 
takes 45 days where the sewage 
moves through a natural system.
The World Bank
N
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Dr. Mishra is both a priest and professor 
and offers two perspectives to water 
pollution. The foundation has been active 
for 25 years and continues to incorporate 
a multiplicity of agencies including the 
Indian National Government, private 
businesses, and universities.
The foundation has initiated the 
implementation of the Advanced 
Wastewater Treatment Ponds through 
the assistance of Oz Green, BHu, The Asia 
Foundation, Thames 21, and SIDA.32
Sankat Mochan Foundation
Dr. Vheer Bhadra Mishra
The World Wildlife Fund
Arghyam: India Water Portal
[29] Urban Initiatives Arghyam.  Arghyam. 2005. Web. 07 
Sept. 2011. <http://www.arghyam.org/urban_water_initia-
tive>.
[30] “Projects & Operations: National Ganga River Basin 
Project.” The World Bank. The World Bank Grouop, 3 June 
2011. Web. 12 Nov. 2011.
[31] Jaiswal 15.
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This foundation uses photography and 
documentary films to spread 
awareness of Ganga River Pollution. A recent 
documentary was created on the leather industry. 
It is a major contributor to both the economy and 
river pollution. They have chosen two sampling 
sites for two different seasons where chromium, 
domestic wastes, and tannery wastes have all been 
discovered in the water.
Jaiswal is a freelance journalist who uses Eco Friends 
as a method of generating awareness. Eco Friends 
uses the media as a tool to push for laws against 
Ganga River pollution. Their long term goal is to 
improve environmental management in India.
Eco Friends led a campaign between May 16-19, 
2005 to remove corpses from the city of Kanpur. 
They removed 68 rotten human corpses 
and 4 animal corpses within a 4 km stretch 
of the River.31 The bodies were then buried in the 
dry river bed.
The Asia Foundation is based in San Francisco with 
satellite offices in Washington D.C. and New Delhi. 
Their involvement in India began in the 1950s
The Foundation funds Indian environmental groups 
through grants, technical expertise, and networking 
to promote partnerships between NGOs and 
businesses. 
The idea of a network of agencies is present in that 
business, NGO, grassroots, and government are all 
involved to bring light to Ganga River clean-up.
NGO by The Zoological Society of london EDGE 
is an organization that is strictly concerned with 
the conservation of species. Their work 
for the Ganga River is focused on the threatened 
Ganga River Dolphin. They look to provide protected 
habitats.
Swedish International Dev. Agency
SIDA Technology Agreement signed in 2007.
SIDA is an environmental fund that set an agreement 
between Sweden and India to provide technological 
assistance and a means of cooperation between 
environmental institutions based in each of the 
countries.
Thames21, a london based environmental charity 
and NGO, works alongside communities and invites 
volunteers to help clean the Thames River. Their efforts 
extend internationally to India to raise awareness of 
the efforts of SMF and the polluted Ganga.
Banaras Hindu university CEST
Thames21
Evolutionarily Distinct & Globally Endangered [EDGE]
Gangajal Nature Foundation
Vijay N. Mudshingikar
Ganga Cleaning Campaign
Rakesh k. jaiswal
The Asia Foundation
BHu is a prestigious university which focuses its 
attention on research. The Center for Environmental 
Science and Technology headed by Dr. Tripathi has 
conducted numerous studies on Biological Treatment 
Systems.
[32] "Pollution in Ganga & Ganga Action Plan Fail-
ures." Sankat Mochan Foundation. Sankat Mochan 
Foundation. Web. 12 Oct. 2011. 
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Sankat Mochan Temple
Professor
Banaras Hindu university
Dr. Vheer Bhadra Mishra
Priest
GRASSROOTS AGENCy: SANKAT MOCHAN TEMPlE
Through the work of Varanasi’s most 
famous social agent, Dr. Vheer Bhadra 
M      
in Varanasi has been made apparent 
around the world.
H     S  M  
Temple and BHU have linked the city 
with other NGOs such as OzGreen, 
T  A  F u   S  
I  D  A  T  
21, and the Indian Government.
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SWEDISH GOVERNMENT
Sankat Mochan Foundation
The Asia Foundation
Swedish International Dev. Agency
Oz Green
SIDA Technology Agreement Signed in 2007.
SIDA is an environmental fund that set an agreement between 
Sweden and India to provide technological assistance and a 
     u  
based in each of the countries.
Thames21, a London based environmental charity and NGO, 
  u    u    
  T  R  T      
I         SMF   u  
Ganga.
The 10-year U.S.-Asia Environmental Partnership involved the 
Sankat Mochan Foundation and EcoFriends to bring awareness 
to the Ganga pollution crisis through the promotion of 
enironmental governance reform in New Delhi, Varanasi, and 
Kanpur and research of the pollution levels.
The Advanced Integrated Wastewater Pond System [AIWPS] is 
a sewage treatment technique that uses natural processes to 
cleanse polluted water.  The system was first studied by William 
Oswald and Bailey Green at UC Berkley in 1967. The process 
takes 45 days where the sewage moves through a natural 
system.
Thames21
AIWPS will be constructed and financed by the Indian 
Government, Ministry of Environment & Forests, and National 
River Conservation Directorate.
AIWPS lAuNCH Feb 2010
Indian Ministry of Environment & Forests
PRIVATE NGO/BUSINESS
PRIVATE NGO
PRIVATE NGO
INDIAN GOVERNMENT
82
83
PART IV : SyNTHESIS
84
CONTENTION: lANDSCAPE FOR REMEDIATION
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I contend that landscape can provoke an idea for a productive, public 
space using the people of a city as social agents to create a sensitive 
rather than oppressive water remediation system. By inventing a 
program that uses landscape as a water remediation space as well 
as landscape as a religious and social space, the project will exhibit 
the idea that social agents can inform a change in the water pollution 
crisis.
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Swatcha Ganga Campaign
Varanasi, India as seen in Delhi,California
Sankat Mochan Foundation, GO2
1967-2011
Remediation using AIWPS for a city that 
cannot provide a solution to replace  the 
need for a consistent source of electricity. 
The project is an expansion of the 
GAP initiative to divert sewage waste to 
a treatment plant. The Indian Government 
is looking for other means of remediating 
water without the use of much electricity. 
Method:
The system uses 4 natural ponds to 
filter sewage waste .
1. Advance Facultative Pond (AFP)
2. High Rate Pond (HRP)
3. Algal Settling Pond (ASP)
4. Maturation Pond (MP) 
When combined with bacteria, algae, and 
sunlight the system can ferment and break 
down sludge and purify the water. 
Image left: A plan and section of the initial study by 
William Oswald, a UC Berkley Scientist. Oswald 1295. 
“Integrated Pond Divisions.” 
Image right: An application of the pond system in a 
residential subdivision.  Oswald 1296. “Integrated Pond 
Divisions.”
PRECEDENT: WASTEWATER POND SySTEMS
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This system offers a sustainable and sensitive 
solution to water treatment. The project 
site is 71 hectares in area and is located in 
the Assi-BHu South Sewerage District of 
Varanasi near the upstream Village 
of Ramana. The cost will be about $9.4 
million which excludes the costs of biogas 
collection and utilization.33
Critique:
With the integration of multiple agencies, 
especially with a temple based foundation, a 
level of  social engagement is addressed. 
“SMF’s vision is to restore the Ganges, 
promote health care programs, and 
maintain cultural traditions associated with 
the sacred River.”34
Maintaining cultural traditions does not 
necessarily mean the project engages a 
larger social group within the program of 
water remediation. 
In addition, this project is  not located in 
a visible  and public place, such as 
the ghats. Therefore, its educational value to 
the community may not be as apparent.
[33] “Varanasi, India.” GO2 Water.
[34] “Varanasi, India.” GO2 Water.
Image top: On-site application of AIWPS in Delhi, CA.  
Google Maps.
AIWPS
Gowanus Canal
Alumnae Valley
Fresh Kills
Gas Works Park
ponds, sun, or
plant species
electricity - main 
source of energy
(treatment plants, 
electric crematoriums)
animal species a a  user engagement built educational 
component
(museum, informa-
tion center)
WPCA/GAP
Methods of Pollution Remediation
PRECEDENT: WASTEWATER POND SySTEMS
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Gowanus Canal Conservancy
Brooklyn, Ny
dland studio
Varanasi Comparison: The Gowanus Canal, 
similar to the Ganga River in Varanasi, has 
been polluted with sewage waste 
and industrial effluent. The local 
government had implemented the Gowanus 
Flushing Tunnel and the Gowanus Pumping 
Station which proved to be inefficient. These 
solutions still didn’t provide access to the 
canal front. In addition, the canal was once 
an active means of transport. However, it 
has long been neglected because the canal 
no longer serves this function. 
Method:
The design integrated the need for a access 
to water as well as a cost-effective and 
natural remediation system in combination 
with historic preservation. 
In this system, water was slowly absorbed, 
filtered, and purified by a series of 
gardens within a park atmosphere that 
required the use of  specific plant species 
and other aquatic organisms.35 The plants 
break down toxins and metals. The park also 
connects various historic sites along the canal 
such as the Revolutionary War Memorial.
[35] “Gowanus Canal Sponge Park.” Gowanus Canal Con-
servancy. Dlandstudio. 4. Web. 1 Nov. 2011.
Image top: Canal section through wetlands and recre-
ational spaces. “Gowanus Canal Sponge Park” 9.
Image bottom: Site axonometric of the urban connec-
tion of the canal to the city fabric. “Gowanus Canal 
Sponge Park” 10.
PRECEDENT: CONSTRuCTED WETlAND
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Social agency was critical in the design 
process of the Park. The community of the 
neighborhood weighed in on the schematic 
design so that all parties- government, 
design team, community, participated in its 
planning.
Critique:
By integrating both park like features as well 
as a functioning water purification system, 
social amenities are provided 
and environmental awareness 
is promoted.
landscape plays a larger social role 
in educating the  public about water 
remediation and reinstating value in 
the Canal. Although the scale of the Canal 
is significantly smaller than the Ganga River, 
its applications for the city of Varanasi are 
attainable. 
However, in Varanasi, the regard 
for the Ganga River, as the 
most sacred element in the city 
is incomparable to Gowanus. If 
devotees of Varanasi do not believe that the 
water is “polluted”, the involvement of social 
agency will fail. 
AIWPS
Gowanus Canal
Alumnae Valley
Fresh Kills
Gas Works Park
ponds, sun, or
plant species
electricity - main 
source of energy
(treatment plants, 
electric crematoriums)
animal species landscape field user engagement built educational 
component
(museum, informa-
tion center)
WPCA/GAP
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90 Bottom Image: Larger campus plan of Wellesley Col-
lege. “From Brownfield to Greenfield.” 
T  I  S    x     
 F  B   G  Michael 
Van Valkenburgh Associates, Inc. and the American 
Society of Landscape Architects
Alumnae Valley
Wellesley College, MA
Michael Van Valkenburgh Associates
2006
This landscape architecture driven design 
encompasses a large portion of the 
Wellesley College Campus. The site was once 
a glacial valley that has over time become 
a vegetated landscape and eventually  a 
toxic brownfield. The project had to 
address the college’s physical plant, natural 
gas pumps, and a 175 space parking lot that 
covered the brownfield.
Method:
The design removed and treated 
the toxic soil off-site. The design 
required a pumping infrastructural system to 
remove the dense non-aqueous liquid that 
was collected over time in the watershed 
located under the parking lot.  The design 
combined elements for a landscape 
experience as well as natural systems 
for decontamination.
PRECEDENT: REMEDIATION PARK
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Critique:
The integration of soil remediation and a 
natural park brought use and value back into 
the land. The larger landscaped territory 
became the way in which the community 
experienced the ongoing process of 
remediation.
This idea can be applied in Varanasi in the 
sense that the design educates the 
user about the site’s history. It is not 
trying to hide its technological 
functions, rather it is displaying it for the 
user as opposed to AIWPS and GAP pumping 
stations. 
In Varanasi, the water treatment plants have 
made their presence quite clear on the ghats, 
but they fail to integrated a user experience 
within their function like the way Alumnae 
Valley does.
AIWPS
Gowanus Canal
Alumnae Valley
Fresh Kills
Gas Works Park
ponds, sun, or
plant species
electricity - main 
source of energy
(treatment plants, 
electric crematoriums)
animal species landscape field user engagement built educational 
component
(museum, informa-
tion center)
WPCA/GAP
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92 Image top: Design Competition Entry. “Fresh Kills Park.” 
James Corner Field Operations and New York City Dept. 
of Parks & Recreation.
Fresh Kills Park
Staten Island, Ny
Field Operations
2001
Fresh Kills is among the world’s 
largest landfill sites. Of the four 
mounds that were open in the 1990s, two 
were capped and the other two were left 
open until 2011. Debris and waste 
from the 9/11 attacks were 
dumped at the landfill and later it 
was closed. 
Method:
Over a span of 30 years, Field Operations has 
planned to turn the site into 5 parks and 
a monument in remembrance of 9/11. 
The park will have a landfill gas collection 
process which in turn will produce energy 
as well as a leachate management system to 
remove toxins and waste.
PRECEDENT: REMEDIATION PARK
93PART IV :  SyNTHESISImage left: In-progress aerial view of park plan. Google 
Maps.
Critique:
As a park that provides public amenities, 
Fresh Kills reintegrates what was unwanted 
9/11 debris into a sacred space for 
remembrance. In Varanasi, a similar 
approach is needed to reclaim the sacred 
water.
AIWPS
Gowanus Canal
Alumnae Valley
Fresh Kills
Gas Works Park
ponds, sun, or
plant species
electricity - main 
source of energy
(treatment plants, 
electric crematoriums)
animal species landscape field user engagement built educational 
component
(museum, informa-
tion center)
WPCA/GAP
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Gas Works Park
Seattle, WA
Richard Haag
1975
Gas Works Park, located adjacent to lake 
union, was once a ground of industry that 
held within it a  gasification plant between 
the years 1906-1956. The plant polluted the 
grounds with hydrocarbons and tar.
Method:
Haag did not abandom the gasification 
plant. Rather, he used it as an architectural 
element to give the park an identity.
The project used a bio-remediation 
system to remove toxins from the soil and 
water. 
The historic preservation of a 
once distressed and unattractive piece of 
infrastructure became part of the historic 
record of the city. Each of the plants smaller 
elements, such as the boiler, were re-
purposed into pavilions and recreational 
spaces.
PRECEDENT: REMEDIATION PARK
Image top: Site Plan of Gas Works Park. Saunders 61.
Image bottom: Preserved gasification plant on park 
grounds. “Gas Works Park.” Mabel.
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Critique:
A social awareness of the previous 
use of the site is overwhelmingly apparent. 
The preservation of a once undesired land 
became critical to the understanding of the 
place.
The idea that an industrial piece 
of infrastructure could exist within  
in a public park could be applied 
to Varanasi to demonstrate a possible 
programmatic hybridization. 
AIWPS
Gowanus Canal
Alumnae Valley
Fresh Kills
Gas Works Park
ponds, sun, or
plant species
electricity - main 
source of energy
(treatment plants, 
electric crematoriums)
animal species landscape field user engagement built educational 
component
(museum, informa-
tion center)
WPCA/GAP
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CONSTRuCTED WETlAND REMEDIATION METHODS
BOD
[Total Suspended Solids]
TSS are solid residues of inorganic 
and organic materials that are 
trapped by a filter. These solids 
are due to runoff from agricultural 
land, industrial waste, and 
wastewater effluent.
Nitrogenous Compounds:
Organic N, NH3, NH4, 
NO3
-2,NO2
-
Hydrocarbons
Fuels, oil and grease, alcohols, 
BTEX, TPH
PAHs, chlorinated and non-
chlorinated solvents, pesticides, 
herbicides, insecticides
[Biochemical Oxygen Demand] 
Measures the amount of oxygen 
required to break down organic 
compounds in the water. For this 
reason, it is a measurement that 
can be used to track the purity of 
water.
TSS
N
OIL
Physical Chemical Biological
Settling
Settling Oxidation
Biodegradation
Biodegradation
Phosphoric Compounds
Organic P, PO4
-3
PO4
-3
Metals
Al, As, Cd, Cr, Cu, Fe, Pb, Mn, Ni, 
Se, Ag, Zn
Al
PathogensP
Contaminant Group or Water Quality Parameter36
Settling
Settling
Oxidation
Biodenitrifaction-nitrification
Plant uptake
Settling Precipitation
Adsorption
Microbes
Plant uptake
Settling Precipitation
Adsorption
Ion exchange
Biodegradation
Phytodegradation
Phytovolatilization
uV radiaiton Die-off Microbes
[36] Data reference: The Interstate Technology & Regu-
latory Council Wetlands Team. Technical and Regula-
tory Guidance Document for Constructed Treatment 
Wetlands. Washington D.C.: 12.  Interstate Technology & 
Regulatory Council, Dec. 2003. PDF.
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fecal wastewater
75%
industrial wastewater
25%
ash, corpse, wood, 
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Statistics drawn from:"Ganga Action Plan: A Critical Analysis." 
agricultural fertilizers
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fecal wastewater
75%
industrial wastewater
25%
ash, corpse, wood, 
trash, bathing effluent
Statistics drawn from:"Ganga Action Plan: A Critical Analysis." 
agricultural fertilizers
< 1%
GANGA RIVER POLLUTION CRISIS
< 1%
Remediation through a landscaped, 
constructed wetlands system can 
address multiple sources and scales of 
contamination. 
The goal is to intercept the 
drainage pattern and use a 
constructed wetland to redirect, 
filter, and redistribute water to 
the city. 
Through this passive, biological filtration 
system, the city can re-embrace 
a sympathetic and natural 
relationship to holy water.
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Constructed wetlands are commonly 
thought of as a biological filter to reduce 
contaminants in water. Subsurface Flow 
Constructed Wetlands as opposed to Surface 
Flow Constructed Wetlands perform at the 
plants’ root level and under the gravel.37 
They are advantageous in Varanasi for the 
following reasons:
SuBSuRFACE FlOW CONSTRuCTED WETlAND = BIOlOGICAl FIlTER
1. Avoids mosquito attraction at the surface (which can 
be common in India due to its tropical climate, humidity, 
and monsoon seasons).
2. less odorous because the system is kept 
underground.
3. Can still function in winter weather due to the 
region’s warm climate.
4. No electricity required.
5. Area for a remediation space can be scaled.
6. Can be integrated into public space as opposed 
to water treatment facilities.
Space Needed38:
Blackwater + Greywater
3.5m2/150 liter in an average water level of 0.50 meters.
The AlR is the maximum removal rate of a pollutant mass per unit 
surface area of a wetland per daily input.
AlR = Q x C / A
Q = influent flow rate (cm3/d)
C = pollutant concentration (mg/l = g/m3)
A = surface area (cm2) of the SSF wetland
[37] Data reference: Technical and Regulatory Guidance 
Document, 3.
[38] Data reference: Technical and Regulatory Guidance 
Document, 64.
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Effluent Outlet
(variable height
Wet well 
and cover
Aquatic plants:
Hydrological gradient
Watertight membrane 
or clay
Small gravelRhizome network
Wastewater inlet
greywater
blackwater
Inlet pipe and gravel for 
wastewater distribution
outlet
Bottom image referenced from: Tilley, 
Elizabeth. Compendium of Sanitation 
Systems and Technologies. Dübendorf: 
Eawag, 2008. 105-06. Print.
1% sloped ground
Line with impermeable 
liner
Zone 1: Fully vegetated 
with floating plants
Zone 2: Submerged growth 
plants and open water 
surface.
Zone 3: Fully vegetated 
with Floating and emergent 
plants.
Cattails Sedges BulrushesReeds
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A SAcREd ANd SEculAR lANdScAPE
In 1822, the natural drainage system as well 
as the forest tracts were representative of a 
city in a forested landscape.
1822 all water bodies 2011 all water bodies 2041 water bodies and wetlands2021 water bodies and wetlands 2031 water bodies and wetlands 2051 water bodies and wetlands
The development of a sewage drains have 
weaved through the city to enter sacred 
territories. 
Within a period of 10 years, constructed 
wetlands begin to take over sites which have 
supported agencies (industry, university, 
government etc) while still intercepting 
drains. Each agency is then connected 
to another agency as the wetlands span 
multiple territories.
In 20 years, the wetlands take control of 
much of the sewage effluent and sewage 
treatment plants begin to disappear.
In 30 years, the wetlands are the primary 
method of water treatment. Agencies within 
the districts are caretakers of the area’s 
wastewater.
In 40 years, the wetlands are the primary 
method of water treatment. The  social 
agents who oversee their wetland system 
are involved in a comprehensive remediation 
strategy. This way, sacred and secular space 
is a productive one.
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Constructed wetlands can be implemented in 
Varanasi over time as a method of eliminating 
water treatment plants and pumping stations 
that interfere with social activity in the city, 
rituals in particular.
This study reverts back to an older Varanasi 
which  closely linked natural drainage systems 
with landscape and sacred space.
WPCA Sewage Pumping Station
GAP Sewage Pumping Station
Sewage Line
GAP Sewage Line
2011 Ponds Pilgrimage Route
KundAdditional 
Ponds
Pilgrimage Route
Site 
Scenarios
Constructed Wetlands
0 1 mi
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SITE foRmATIoN STRATEgIES
In its most simplest form, a constructed 
wetland will intercept the point and field 
sources of pollution. However, a 
constructed wetland can also 
morph into the site in which it is 
located and adapt to the social 
agency of the area. 
The landscape of the ground has the 
potential to change depending on the 
site situation. The site formation 
strategies can be applied to 
situations that share the same 
programmatic, spacial, and 
social characteristics. Some of which 
include:
[A] Ghats
[B] Existing Ponds and Rivers
[C] floodscape
[D] Inner Courtyard Conditions
[E] University locations
[f] Agricultural Fields
[g] Cremation Spaces
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kund
ditch
open courtyard
ditch
kund
kund
kund
ditch
open courtyard
ditch
kund
kund
bathing area
constructed wetland
BEFORE
Sewage Drain
Filtered Water
The landscape of the ground has the potential 
to change depending on the site situation. 
On the ghat, the bathing steps are exposed 
to sewage drains and the plumes that result. 
In one strategy for a constructed wetland, 
the bathing site can still function as a water 
remediation site without interfering and 
imposing itself on a sacred space.
Ganga River
city
AfTER
[A] GHAT SITE STRATEGY
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kund
ditch
open courtyard
ditch
kund
kund
[B] EXISTING PONDS AND RIVERS
temple
Ganga River
x  river
constructed wetland in river
constructed wetland in pond
Bathing Space
Bathing Space
Bathing Space
existing pond
water used in temple
BEFORE
AfTER
AfTER
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kund
ditch
open courtyard
ditch
kund
kund
bathing
constructed wetland site series
BEFORE
Sewage Drain
Filtered Water
Ganga River
floodscape
AfTER
[C] FLOODSCAPE
single constructed wetland
new bathing platform
AfTER
On land that is vulnerable to frequent, 
periodic, or occasional flooding, the 
constructed wetland can operate in these 
instances as well. Its formation may come 
from the shifting tides.
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[D] INNER COURTYARDS
AfTER
Ganga River
AfTER
AfTER
BEFORE
Open Courtyard
constructed wetland
wetland in pond formation
wetland in a stepwell formation to gain accessibility to the landscape
Bathing Space
Residential Zone
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Filtered Water
In a typical inner courtyard condition, the 
formation of the ground can become an 
accessible piece of the landscape and not 
bound by a fence as seen in a typical sewage 
treatment  facility.
For instance, in a residential courtyard space, 
the residents will take ownership of the 
landscape held within their territory. These 
residents may then have an awareness of 
both the presence of sewage and sacred 
water in the city.
Social agents can be in constant 
engagement with the sewage 
remediation landscape.
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A NETWoRK of SITE AND SITuATIoN
SITE 1
Northern City Edge
SITE 2
East Bank Agriculture
SITE 3
Assi River
SITE 4
Pumping Station
SITE 5
Residential Neighborhood
SITE 6
BHU Edge
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Site 1
Site 2
Site 3
Site 4
Site 5
Site 6
Within the larger framework of the city 
are several sites that exemplify how the 
constructed wetlands can perform on a 
local level. 
Each of the wetland sites have local social 
agents including residents, devotees, 
university affiliates, and industry. Therefore, 
the wetlands can be constructed at a range 
of scales from neighborhood to city to 
region to country.
0 1 mi
110
Rail Yard
City Boundary
SITE 1: NoRTHERN CITY EDgE CuRRENT
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Ancient Archaeological Site
0 500 ft
Hig
hw
ay
 Ov
erp
ass
Rail Yard
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BEFORE
AfTER
SEW
AGE
 PLU
ME
DEC
oN
TAm
INA
TED
 WA
TER
The existing site has multiple point sources 
of pollution; which, accumulates into a larger 
sewage plume in front of the devotees that 
are bathing in the space.
In a space that has ample ground to intercept 
and slow down the pace of the drain flow, 
the water can be purified before entering the 
River.  This way, devotees, boatmen, buffalo 
and other active users of the space are not 
subject to pollution.
Programmed space [ghat steps]
Constructed Wetland
Sewage Drain
SHIfTINg TIDES
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SITE 2: EAST BANK AGRICULTURE CURRENT
115PART IV :  SYNTHESIS
0 500 ft
Pavilion
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FLOODSCAPE
PUSHKAR TALAB
ST. RAVIDAS PARK
SITE 3: ASSI RIVER CuRRENT
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0 1320 ft500 ft
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SITE 4: PUMPING STATION AND TEMPLE AGENCY
1. Current Site
The pumping station at this site is a desperate 
attempt of the GAP that fails to redirect the 
drains to an off-site water treatment facility 
because of the lack of electricity.
2. Wetland Intervention
By intercepting with a wetland, at the 
drainage points, the sewage can be filtered 
before entering the bathing space.
3. Wetland Morphology
The stepped landscape can morph to 
optimize the sewage plume distribution to 
become a combination of a hard and soft 
landscape.
4. Temple Agency
The temple can take ownership of the 
wetland and provide bathing platforms on 
the river bank.
Sewage plume
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250 ft
Pumping station
temple
Shifted sewage drain
The existing site has multiple point sources 
of pollution; which, accumulates into a larger 
sewage plume in front of the bathing space.
By introducing a constructed wetland system 
here, devotees of the temple become the 
primary agency that influences the way 
in which the landscape is constructed and 
used.
Bathing platform
Sewage Drain
Constructed Wetlands Floodscape
0
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SITE 5: EXISTING PONDS AND PILGRIMAGE ROUTE
1. Current Site
From mapping sewage directions and 
pilgrimage routes, the site has the potential 
to demonstrate a possible wetland scheme.
2. Wetland Intervention
The sewage drain can be intercepted using a 
wetland and reconnecting the ponds.
3. Redirecting Path
Both the sewage line and the pilgrimage 
route can be held within the same territory 
to provide a space for both sacred spaces 
and water remediation spaces.
4. Pilgrim as Agent
The pilgrims become the social agent in this 
case to make the space their own territory. 
Ghats, pavilions, and temples can be inserted 
into the site.
Sewage 
drain flow
Pilgrimage 
direction
filtered 
Water flow
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Pilgrimage Route Constructed Wetlands
0 250 ft
Floodscape
Temple or 
Pavilion
Ghat
available drinking 
water
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1. Current Site
This wedge of an existing pond shares 
borders among 3 different agencies, BHU, a 
residential neighborhood, and a temple.
2. Wetland Intervention
As drains enter the existing ponds, a wetland 
can be constructed around its edges before 
the sewage water can enter the pond.
3. Water Source and Park
The central pond becomes a water source 
and park for the surrounding community. 
4. BHU, Temple, Residents as 
Agents
Greywater from the residential areas can be 
collected, redirected, and filtered into the 
community pond so that each of the agents 
can use the water source for their own 
needs.
SITE 6: EXISTING PONDS AND INTEGRATING AGENCIES
Banaras Hindu University 
[northwest campus]
Temple
Residential neighborhood
125PART IV :  SYNTHESISSewage Line 2011 Ponds
Pilgrimage Route Constructed Wetlands
0 250 ft
Floodscape
Residential neighborhood
Banaras Hindu University 
[northwest campus]
Temple
Greywater collection
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HINDU EVENT CALENDAR AND ENVIRONMENTAL CYCLES
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K
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S
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5-6
_
Lolark C
hhatha Festival
B
ha
ra
t 
M
ila
p_
18
Celebrating victory of truth over e v i l . Celebrated to c o m m e m o -rate Lord Ram’s return to Ayodhya after 14 years in exile.
RITUAL:
Devotees gather the streets to see the proces-sion of Lord Ram. People put Tilak on forehead 
and garlands on Lord Ram
Buddha Prnima celebrates 
the birth of Lord Buddha. 
Here, in 563 BCE, Buddha 
achieved enlightenment. 
Also marks the anniver-
sary of his death.RITUAL:A large fair is held at 
Sarnath and the relics 
of the Buddha are 
taken out for public 
display in a procession.Prayers, 
sermons, 
recitation of Buddhist 
scri ptures 
are 
performed 
by 
Buddhists. 
They 
offer fruits, flowers, 
candles to the 
statue of Buddha.
FM
_
B
ud
dh
a 
Pu
rn
im
a
Welcome of the 
Gods.
RITUAL:Ghat steps flooded 
with lamps. Artists 
and performers come 
from all over India to 
perform on the ghats.
On the eve,  the 
number of pilgrims 
rise and they usually 
camp 
by 
the 
riverside.
RITU
AL:
Bath
ing 
in L
olark
 
Kund
 for 
moth
ers 
and 
fathe
rs 
seek
ing 
childr
en. 
Rem
ains 
crow
ded 
for o
ver 
15 h
ours
. 
Devo
tees
 take
 a di p
 
with 
a f
ruit 
or 
vege
table
 in th
e we
ll. 
They
 vow
 to 
neve
r 
again
 eat
 tha
t fru
it 
or ve
geta
ble.
They
 mak
e a 
tri p 
to 
the 
Sun 
God 
temp
le 
[God
 Sury
a]. 
Wom
en c
ook 
puri 
and 
Haluw
a to
 off
er t
he 
Sun 
God. 
Men
 sha
ve 
their
 head
.
Hanuman Jayanti is 
celebrated to commemo-
rate the birth of Hanuman. 
Lord Hanuman is seen as 
the symbol of strength 
and energy. Hanuman was 
a zealous devotee of 
Rama.
RITUAL:Visit to all Hanuman 
temples, primarily Sankat 
Mochan Temple for five 
days with cultural and 
musical 
programs. 
Devotees apply Sindhoor 
Tilak on foreheads.
The
 Gr
eat
 Nig
ht 
of S
hiva
. 
RIT
UA
L:
De
dica
ted
 to
 the
 wo
rsh
i p 
of 
Lor
d S
hiva
. A
ll S
hiva
’s 
tem
ple
s a
re 
dec
ora
ted
. 
A 
ma
rria
ge 
pro
ces
sio
n 
of 
Lor
d S
hiva
 is
 ta
ken
 
out
 
sta
rtin
g 
fro
m 
M a
h a
m r
i t y
u n
j a y
a 
Tem
ple, 
Da
ran
gar
 t
o 
Ka
shi 
Vis
hw
ana
th 
Tem
ple.
Dev
ote
es 
offe
r 
milk
, 
Bha
ng, 
Dha
tur
a, 
flow
ers
, co
con
ut, 
fru
its 
etc
. 
Rec
ite 
ver
ses
 fr
om
 
scr
i ptu
res
 an
d f
ast
 
thr
oug
hou
t th
e d
ay.
Nag
 Na
tha
iya
Part 
of 
the 
K
rishna Leela 
cerem
ony, 
a 
m
ythological 
t
r
a
d
i t
i o
n 
i n
v
o
l v
i n
g 
depiction of a 
f
a
m
o
u
s 
episode in the 
life of K
rishna. 
Held at A
si and 
Tulsi G
hats. 
RITUA
L:
Perform
ance of 
the 
reenact-
m
ent 
of 
young 
K
rishna w
ho lost 
his ball in the river 
w
ho had to fight a 
king cobra.
To get energy and 
power.
RITUAL:
Rituals in all Durga 
temples; worshi p 
of Durga icons.
N
ak
ka
ta
yy
a
RITUAL:
Reenact
ment 
of 
the 
Ramayan
a. The 
whole to
wn is 
transform
ed into 
a vast Ra
m Leela 
ground as
 perma-
nent st
ructures 
are bu
ilt and
 
spaces d
esignated
 
to repre
sent the
 
main loca
tions of th
e 
story. 
Audience 
moves 
with th
e 
performe
rs. 
R
am
 Leela
For over
all well-b
eing, 
offering 
to Brahm
ins
RITUAL:
T h e 
r e e n a c t -
ment of an 
e p i s o d e 
from the 
R a m ay n a . 
Processions 
are carried 
out in the 
s t r e e t s 
symbo l i z ing 
the victory of 
truth over evil. 
Overall well-being
RITUAL:celebration in temples of 
Rama/Visnu; Ramaghat
M
es
a 
S
am
kr
an
ti
For purification
RITUAL:Sacred bath at ghats, popular among Bengalis
Buddha 
Purnima 
celebrates the birth of 
Lord Buddha. Here, in 563 
BCE, 
Buddha 
achieved 
enlightenment. 
Also 
marks the anniversary 
of his death.
RITUAL:
A large fair is held at 
Sarnath and the relics 
of 
the 
Buddha 
are 
taken out for public 
display in a procession.
Prayers, 
sermons, 
recitation of Buddhist 
scri ptures 
are 
performed 
by 
Buddhists. They offer 
fruits, 
flowers, 
candles 
to 
the 
statue of Buddha.
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S
an
ka
ti 
G
an
es
a 
va
tr
a
RITUAL:Relief from obstacles, 
fasting, offering sweets, 
visiting temple
Bu
dd
ha
 P
ur
nim
a
A
m
av
as
ya
RITUAL:Purify with sacred bath in 
Ganga.
R
ITU
A
L:
To be part of a divine act, 
chariot 
procession 
at 
R
athayatra, 3
 days.
Guru Purnima RITU
A
L:
To get w
isdom
. W
orshi p in 
V
yasa 
tem
ple, 
K
arnaghanta, 
Fair 
at 
R
am
anagar
R
IT
U
A
L:
Fo
r 
w
el
l-b
ei
ng
, f
as
tin
g, 
da
ily
 
ba
th
 a
nd
 r
itu
al
s 
in
 G
au
ri 
te
m
pl
es
, 
Fa
ir 
at
 
D
ur
ga
 
te
m
pl
e, 
D
ur
ga
ku
nd
.
Nava Gauri
R
IT
U
A
L:
R
el
ie
f 
fr
om
 
th
e 
fe
ar
 
of
 
sn
ak
es
. 
Fa
ir 
at
 N
ag
ak
up
a, 
w
or
sh
i p
 o
f 
cl
ay
 m
od
el
 o
f 
sn
ak
e
A
ks
ay
a 
Tr
iti
ya
RITUAL:
Bath in 
M a n i k a r n i k a 
Kund,  Trilocan 
ghat; eating 
flour of barley-
gram.
Forthe birth of the G
anga 
R
iver. 
R
ITU
A
L:
S
acred 
bath 
at 
D
asasvam
edha 
&
 
rituals 
in 
the 
G
anga 
Tem
ple to purify and 
get relief from
 sins.
Purnima
RI
TU
A
L:
Ba
th
 
in 
G
an
ga
 
an
d 
w
or
sh
i p
, 
ce
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br
at
io
n 
in 
Kr
isn
a 
Te
m
ple
.
RIT
UA
L:
To
 g
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 p
ro
te
ct
ion
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om
 
br
ot
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, s
ist
er
s 
wi
ll t
ie 
th
re
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s 
on
 
br
ot
he
r’s
 
wr
ist
s.
Kajali
RIT
UA
L:
Fo
r r
elie
f f
rom
 so
rro
w 
an
d 
sa
d 
ne
ws
. 
Un
ma
rri
ed
 gir
ls f
as
t a
nd
 
ce
leb
rat
e; 
wo
rsh
i p 
to 
Vis
ala
ks
i; 
Fa
irs
 
at 
Isa
va
rga
ng
i 
an
d 
Sa
nk
hu
dh
ara
.
Bahula Bhadrapada
RIT
UA
L:
For
 m
oth
ers
 h
avin
g 
son
s w
ors
hi p
 fo
r th
eir 
we
ll-be
ing.
 De
vot
ees
 wil
l 
fas
t, 
vow
, a
nd 
hea
r 
sto
ries
 of 
deit
ies.
RITU
AL:
For 
gen
eral
 we
ll-be
ing. 
Wo
rshi
p 
in 
the 
Gan
esh
a 
tem
ples
; 
Ram
gha
t, Na
yagh
at
RIT
UA
L:
Fo
r 
ov
era
ll 
rel
ief.
 
W
ors
hi p
 in
 a
ll 
Vis
hn
u 
tem
ple
s; 
fam
ou
s 
in 
Go
pa
la 
tem
ple
.
H
aritalika
RITU
AL:
For 
the 
well
-bei
ng 
of 
the 
hus
ban
d, m
arrie
d 
wom
en 
fast
 
and
 
wor
shi p
 at M
ang
la G
auri
 
tem
ple.
M
ahalakshm
i Yatra
RITU
AL:
For 
gene
ral 
well-b
eing 
and 
to 
get 
wealt
h. 
Wor
shi p 
and 
ritua
l 
at La
kshm
i Kun
d for
 
16 da
ys.
Vam
ananadvadasi
RITUAL:
To get victory, 
take bath at
 
Varuna confluenc
e, 
visit to Adi Kesa
va; 
fair at Citrakuta.
Pi
tr
pa
ks
a
RITUAL:
To satisfy the 
ancestors, bath 
and rituals at 
Manikarnika Kund
Jivatputrika
P
itrvisarjanaV
ija
ya
 D
as
am
i
Pu
rn
im
a
Ka
rv
a 
Cu
th
a
RITUAL:
For well-being of 
husband 
and 
family, 
married 
women worshi p 
Shiva’s family and 
Ganesha.
Dh
an
at
er
as
RITUAL:
Purchase 
of 
new metal pots; 
worshi p 
in 
Laksmi temples; 
Thatheri Bazar.
An
na
ku
ta
 K
ar
tti
ka
RITUAL:
To get plenty 
of 
food, 
worshi p 
in 
G
o
p
a
l a
, 
Annapurna, and 
V
i s v e s v a r a 
Tem
ples. 
Ya
m
ad
vit
iya
RITUAL:
Sisters 
offer 
good 
food 
to 
brothers 
to 
wish for their 
long 
life. 
W
orshi p of ink 
and ink-pot.
Su
rya
sa
sti
RITUAL:
M
o
s
t
l y 
m
a
r r i e
d 
w
o
m
e
n 
p
e
r f o
r m
 
m
orning and 
e
v
e
n
i n
g 
rituals at Asi, 
T
u
l
s
i
, 
D
a
s
a
s
-
vam
edha, 
&
 
Pancaganga 
ghats.
Prab
odhin
i Dev
ottha
ni
R
ITU
A
L:
B
ath 
at 
P
ancaganga 
ghat; chew
ing 
s
u
g
a
r c
a
n
e
; 
fasting. Va
iku
nth
ac
atu
rda
si
RITUAL:
To get a place in 
heaven, bath at 
Adi Kesava and 
M
a
n
i k a
r n
i k a
, 
celebration 
in 
all 
Visnu Tem
ples
Purni
ma
R
ITU
A
L:
To 
purify 
and 
w
ash sins, bath at 
all 
ghats; 
at 
Pancaganga 
ghat 
put 
lam
ps 
on 
stone sockets.
Astabhaira
va
R
ITU
A
L:
W
o
rs
hi p 
and 
visit 
B
h
a
i ra
v
a 
tem
ples to 
g
e
t 
strength, 
&
 
relief 
from
 
evils.
Bhairavastami
R
ITU
A
L:
R
elief 
from
 
evil 
spirits, 
w
orshi p 
and 
visit 
K
ala 
B
hairava Tem
ples.
Pisacamocana
R
ITU
A
L:
To get relief from
 
evil 
spirits, 
cooking of brinjals 
and 
w
heat-flow
er 
balls in open fire at 
P
i s
a
c
a
m
o
c
a
n
a
; 
know
n for sorcery.
PurnimaRITU
A
L:
S
acred 
bath 
in 
G
a
n
g
a 
R
iver.
Dattareya Jayanti
R
IT
U
A
L:
C
el
eb
ra
tio
n 
at
 V
is
hn
u 
Te
m
pl
es
, 
on
ly
 m
al
es
 t
o 
ge
t 
w
is
hf
ul
 g
oo
d 
he
al
th
.
Purnima
R
IT
U
A
L:
S
ac
re
d 
ba
th
, e
sp
. a
t 
M
at
ha
 a
nd
 
D
as
as
va
m
ed
ha
 
gh
at
s;
 
Fo
ur
 
D
ha
m
ay
at
ra
s.
Ravidasa Jayanti
R
IT
U
A
L:
M
as
s 
co
ns
ci
ou
sn
es
s 
am
on
g 
lo
w
 
ca
st
es
, 
ce
le
br
at
io
n 
an
d 
pr
oc
es
si
on
 o
f 
lo
w
 c
as
te
s 
to
 
S
ira
 G
ov
ar
dh
an
 t
em
pl
e.
Rangabhari
RIT
UA
L:
To
 p
ur
ify
 a
nd
 p
ro
mo
te
 
mu
tu
al 
lov
e, c
ele
br
at
ion
 at
 
Vis
ve
sv
ar
a t
em
ple
.
H
olika
To e
njoy
 and
 fire
 the
 
evil 
deed
s, 
fire 
burn
ing 
show
n at
 all 
i m
p o
r t
a n
t 
road
-cro
ssin
gs 
at 
midn
ight.
Offering
 colors
 to 
gods, fr
iends; g
rand 
celebrat
ion in 
the 
city.
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GHATS PARTIALLY 
SUM
ERGED
UV energy is used for water 
pum
ps to provide extra electric-
ity. Furtherm
ore, it is also used in 
com
bination with wetlands to 
provide clean, potable water. UV 
radiation can clean water at its 
final stages for the city.
G
H
AT
S
 
C
O
M
PL
ET
EL
Y
 
S
U
B
M
ER
G
ED
U
V
 
en
er
gy
 
is
 
us
ed
 
fo
r 
w
at
er
 
pu
m
ps
 
to
 
pr
ov
id
e 
ex
tr
a 
el
ec
tr
ic
ity
. F
ur
th
er
m
or
e, 
it 
is
 a
ls
o 
us
ed
 
in
 
co
m
bi
na
tio
n 
w
ith
 
w
et
la
nd
s 
to
 
pr
ov
id
e 
cl
ea
n, 
po
ta
bl
e 
w
at
er
. U
V
 r
ad
ia
tio
n 
ca
n 
cl
ea
n 
w
at
er
 a
t 
its
 f
in
al
 s
ta
ge
s 
fo
r 
th
e 
ci
ty
.
GHAT
S REV
EALED
The 
beginn
ing o
f the
 win
ter 
seaso
n is 
the t
ime f
or m
ajor 
festiv
als a
nd re
ligious
 even
ts. 
For t
his re
ason, 
activit
y on 
the 
ghat i
s mos
t dive
rse. D
uring 
this 
time 
of ye
ar, w
ater 
turbin
es, 
wetla
nds, a
nd UV
 ener
gy ca
n all 
be us
ed sim
ultane
ously 
to ass
ist 
in wa
ter c
leanin
g, pum
ping, a
nd 
electr
icity.
GHATS REVEALED
Tidal 
energy 
is 
the 
greatest 
between Novem
ber and January. 
W
etlands and water turbines 
will perform
 the m
ost efficiently. 
The containers can now also be 
used for religious events. 
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THESIS PROJECT SITE 3: ASSI GANGA CONFLUENCE
below ground 
water transport 
containers
above ground 
water cleaning 
containers 
[wetlands]
containers used 
as steps or 
walkways 
[sediment]
vegetation 
containers 
[agriculture/park]
market stall
containers 
water collection 
points
water turbines
areas of heavy silt 
deposit during 
monsoon 
weather
limestone surface
Landscape can operate as a hybrid space for water remediation and social 
activity. In Varanasi, sacred sites have the most potential to initiate and 
provoke a change in the water pollution crisis. The goal is to implement a 
remediation system that can adjust to both religious and environmental 
cycles at a local scale that has global implications.
A Sacred and Secular Landscape | Varanasi, India
Systems for Hybrid and Temporal Space
Fresh water collection
[Temporary] Amphitheater
PV Panel Park
Container Storage
Assi River
Residential Park
Ganga River
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Landscape can operate as a hybrid space for water remediation and social 
activity. In Varanasi, sacred sites have the most potential to initiate and 
provoke a change in the water pollution crisis. The goal is to implement a 
remediation system that can adjust to both religious and environmental 
cycles at a local scale that has global implications.
A Sacred and Secular Landscape | Varanasi, India
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Landscape can operate as a hybrid space for water remediatio and soci l 
activity. In Varanasi, sacred sites have the most potential to initiate nd 
provoke a change in the water pollution crisis. The goal is to impl ment a 
remediation system that can adjust to both religious nd environ ental
cycles at a local scale that has global implications.
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Settling Period : 2-4 days
Storm water
Grey water
Composting toilet settlement
and separation of grey water and
black water treatment.
Bar screen is used to catch large 
objects such as branches, rocks, 
cans, sticks, plastic materials.These 
items are removed to prevent 
drains from damaging.
Large particles from water 
sent to biosolids processing.
or land fill.
Waste is iused as compost/fertilizer
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Waste is incinerated
Bio-gas for electricity
COLLECTION &
SEPARATION
TREATMENT ON GHAT
SETTLING
SCREENING
A
B
C
Heavier materials sit at the bottom and
are collected by a truck to bring off-site.
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ENERGY PRODUCTIONE
WATER PUMPSF
Black water &
compost
Grey water
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Grey water and storm water treatment on the ghat
will reduce the load on water treatment facilities. Clean
water will also supply devotees and residents a freshwater
supply while performing water rituals.
Grit Chambers:
Gravity pulls large 
particles to bottom 
of tank.
Aeration Tank:
Removes iron and
hydrogen sulfide.
Wetlands:
Primary treatment
method, used to remove
BOD and metals 
content.
UV cleaning/chlorination:
Can be used as potable water
Flow Equilization Basin:
Temporary storage
during wet-weather peaks.
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Freshwater pumps as opposed 
to wastewater pumps.
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WATER PUMPSF
From the water treatment facilities, t he clean
water enters homes for consumption (particularly
for sinks).
The goal is to eventually eliminate the water
treatment facilities and large, obtrusive pumping
stations so that the ghats become the primary
water treatment location.
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ENERGY PRODUCTIONE
UV energy and water turbine energy provide extra
electricity for the city’s existing pumping stations.
These pumping stations will send water to treatment
facilities.
WATER PUMPSF
Water Turbines
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Flow into Ganga
or potable water consumption
Grey water
intake
Water pump controller
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Water turbines on containers
is used to produce energy
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WATER PUMPSF
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STEP 1
Treatment in Eichhornia crassipes (wa-
ter hyacinth) culture tank : 15 days
Wastewater enters tank and sits in a 
Eichornia crassipes tank. Regular Har-
vesting of the plants done once a week 
to remove old plants. 15-20 % of the 
water surface must be free of plants. 
STEP 2
Algal culture (Microcytis aeruginosa, 
Scenedesmus quadricauda, Chlorella 
vulgaris, Euglena viridis) : 5 days
The algal culture takes the partially 
treated wastewater and further treats 
the toxins.
STEP 3
Second water hyacinth culture : 9 days
The second culture will remove any 
remaining pollutants.
Purified Water
The wastewater is now discharged 
from the outlet as purified water. 
Maximum retention time is 34 
days for untreated wastewater 
in Varanasi.
Site of 90,000 SF can treat a max of 
90,000 gallons of water in 34 days 
(can be less).
BLACK WATER GREY WATER
TYPICAL RESIDENTIAL COURTYARD
TRUCK FOR BLACK WATER 
TRANSPORT OFF SITE
UNDERGROUND PIPE CONNECTION 
TO GHAT INITIAL INLET
DRAWING REPRESENTED DURING 
SPRING SEASON
SACRED LINGAM TREE
STONE SURFACE
MARKET/PV PANEL SHADING
BATHING FRONT
WATER COLLECTION POINT
WATER TURBINE AND AARTI STAGE
FLOATING CONSTRUCTED 
WETLAND AND WATER TURBINE 
CONTAINERS
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Composting toilet settlement
and separation of grey water and
black water treatment.
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Settling Period : 2-4 days
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ASSI GHAT AMPHITHEATER
Bar screen is used to catch large 
objects such as branches, rocks, 
cans, sticks, plastic materials.These 
items are removed to prevent 
drains from damaging.
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Heavier materials sit at the bottom and
are collected by a truck to bring off-site.
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Grey water and storm water treatment on the ghat
will reduce the load on water treatment facilities. Clean
water will also supply devotees and residents a freshwater
supply while performing water rituals.
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Wetlands:
Primary treatment
method, used to remove
BOD and metals 
content.
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STEP 1
Treatment in Eichhornia crassipes (wa-
ter hyacinth) culture tank : 15 days
Wastewater enters tank and sits in a 
Eichornia crassipes tank. Regular Har-
vesting of the plants done once a week 
to remove old plants. 15-20 % of the 
water surface must be free of plants. 
STEP 2
Algal culture (Microcytis aeruginosa, 
Scenedesmus quadricauda, Chlorella 
vulgaris, Euglena viridis) : 5 days
The algal culture takes the partially 
treated wastewater and further treats 
the toxins.
STEP 3
Second water hyacinth culture : 9 days
The second culture will remove any 
remaining pollutants.
Purified Water
The wastewater is now discharged 
from the outlet as purified water. 
Maximum retention time is 34 
days for untreated wastewater 
in Varanasi.
Site of 90,000 SF can treat a max of 
90,000 gallons of water in 34 days 
(can be less).
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RITUAL:A large fair is held at 
Sarnath and the relics 
of the Buddha are 
taken out for public 
display in a procession.Prayers, 
sermons, 
recitation of Buddhist 
scri ptures 
are 
performed 
by 
Buddhists. 
They 
offer fruits, flowers, 
candles to the 
statue of Buddha.
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Buddha 
Purnima 
celebrates the birth of 
Lord Buddha. Here, in 563 
BCE, 
Buddha 
achieved 
enlightenment. 
Also 
marks the anniversary 
of his death.
RITUAL:
A large fair is held at 
Sarnath and the relics 
of 
the 
Buddha 
are 
taken out for public 
display in a procession.
Prayers, 
sermons, 
recitation of Buddhist 
scri ptures 
are 
performed 
by 
Buddhists. They offer 
fruits, 
flowers, 
candles 
to 
the 
statue of Buddha.
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Ganga.
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A - GENERIC FILTER
Silt collected and 
transferred into 
containers to act as 
foundation
Water transport 
containers are 
concealed when water 
flows below the surface.
Limestone material is 
found in Varanasi. This 
locally found material 
covers the surfaces of 
the large public avenues.
AGRICULTURE FIELDS/PARK AND WATER REMEDIATION
PARTIAL SITE SECTION 1” = 1 . 5’
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RITUAL:A large fair is held at 
Sarnath and the relics 
of the Buddha are 
taken out for public 
display in a procession.Prayers, 
sermons, 
recitation of Buddhist 
scri ptures 
are 
performed 
by 
Buddhists. 
They 
offer fruits, flowers, 
candles to the 
statue of Buddha.
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Buddha 
Purnima 
celebrates the birth of 
Lord Buddha. Here, in 563 
BCE, 
Buddha 
achieved 
enlightenment. 
Also 
marks the anniversary 
of his death.
RITUAL:
A large fair is held at 
Sarnath and the relics 
of 
the 
Buddha 
are 
taken out for public 
display in a procession.
Prayers, 
sermons, 
recitation of Buddhist 
scri ptures 
are 
performed 
by 
Buddhists. They offer 
fruits, 
flowers, 
candles 
to 
the 
statue of Buddha.
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RITUAL:Relief from obstacles, 
fasting, offering sweets, 
visiting temple
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RITUAL:Purify with sacred bath in 
Ganga.
A - GENERIC FILTER
Silt collected and 
transferred into 
containers to act as 
foundation
Water transport 
containers are 
concealed when water 
flows below the surface.
Limestone material is 
found in Varanasi. This 
locally found material 
covers the surfaces of 
the large public avenues.
AGRICULTURE FIELDS/PARK AND WATER REMEDIATION
PARTIAL SITE SECTION 1” = 1 . 5’
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HISTORIC GHAT EDGE FOR WATER TURBINES,  AND WATER REMEDIATION
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HISTORIC GHAT EDGE FOR WATER TURBINES,  AND WATER REMEDIATION
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GENERIC FILTER
Water moves through the 
container in a linear fashion.
GENERIC FILTER
Container can become a 
constructed wetland. using Water 
Hyacinth plants  [macrophytes 
native to northeastern Varanasi].
MARKET STALL
The container can become 
a shaded,  market stall for 
vendors. The interior can 
become storage while the 
display is on top.
BOAT DOCK
Row boats for tourists,  pilgrims, 
and devotees run the length 
of the River. Therefore,  boat 
docks are places for 
LINGAM TREE
Devotional shrines on the ghats 
are always accompanied by a 
sacred tree.
DIWALI CANDLES
During the Diwali [“Festival of 
Lights”],  the ghats are lit with 
thousands of small candles 
at night.
LAUNDRY
The containers allow for 
routine activities for laundry 
drying,  a very typical scenario.
AGRICULTURE GARDEN
The stepped containers can 
become crop fields that can 
be irrigated.
PARK
Trees can be inserted into the 
containers because the Ganga 
silt is so fertile. The trees 
can be moved during times of 
flooding as well.
CREMATION
The containers can hold wood 
for cremation purposes. 
AARTI
Since water plays an integral 
role in all aspects of religious 
devotion,  clean water is 
displayed during the event.
OPEN FIELD
Containers with vegetated 
surfaces can become an open 
field of animal roaming.
ENERGY HARVESTING
Energy can be harvested 
during times of optimal 
environmental conditions. 
Constructed Wetland Filter
Water Turbines
Silt Containers [mooring anchor]
Cables
EVOLUTION OF CONTAINER
CONTAINER BUILDING PROCESS
STEP 1
Each container is made up of 
a kit of parts. Therefore,  it can 
be constructed by the people 
of Varanasi. 
STEP 2
The walls are built up 
individually and can be removed 
or added as necessary to 
make varying shapes and sizes.
STEP 3
Next, filters are inserted to 
clean grey water.
STEP 4
The container is complete. 
Each of the plugs can be 
removed as necessary.
STEP 5
The surface of the container 
can change material (ie stone).
Container Make-Up
The materials are sustainable,  
locally found,  and structurally 
functional to resist tidal force.
Locally found limestone
Plugs
Bamboo Rebar
Buoyant Concrete + Fly Ash
Container Vertical Stacking 
Configuration
Water is transported in a 
vertical configuration when 
there is an elevational change.
Water inlet
Water outlet
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vendors. The interior can 
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display is on top.
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are always accompanied by a 
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thousands of small candles 
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routine activities for laundry 
drying,  a very typical scenario.
AGRICULTURE GARDEN
The stepped containers can 
become crop fields that can 
be irrigated.
PARK
Trees can be inserted into the 
containers because the Ganga 
silt is so fertile. The trees 
can be moved during times of 
flooding as well.
CREMATION
The containers can hold wood 
for cremation purposes. 
AARTI
Since water plays an integral 
role in all aspects of religious 
devotion,  clean water is 
displayed during the event.
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Containers with vegetated 
surfaces can become an open 
field of animal roaming.
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Energy can be harvested 
during times of optimal 
environmental conditions. 
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a kit of parts. Therefore,  it can 
be constructed by the people 
of Varanasi. 
STEP 2
The walls are built up 
individually and can be removed 
or added as necessary to 
make varying shapes and sizes.
STEP 3
Next, filters are inserted to 
clean grey water.
STEP 4
The container is complete. 
Each of the plugs can be 
removed as necessary.
STEP 5
The surface of the container 
can change material (ie stone).
Container Make-Up
The materials are sustainable,  
locally found,  and structurally 
functional to resist tidal force.
Locally found limestone
Plugs
Bamboo Rebar
Buoyant Concrete + Fly Ash
Container Vertical Stacking 
Configuration
Water is transported in a 
vertical configuration when 
there is an elevational change.
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Varanasi is one city that falls along a larger network of polluted riverfronts spanning the 
entire Indo - Gangetic Plain.  The rites and rituals of the Hindu religion have existed for 
millennia and the attachment to sacred water rituals will not subside with the threatening 
pollution crisis. 
Sacred and secular spaces [water remediation spaces 
in particular] must not be segregated if they are 
both to exist.  A constructed wetland and landscape 
remediation strategy has the potential to marry 
these systems so that social agents are participants 
in the water decontamination method in order to 
reach a productive and functional end.
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